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ELECTRIFYING STEAM ROADS. 

We have already called attention to the electrification of the Lan- 
cashire and Yorkshire steam railroad in England, and last week 
gave some further interesting data about this work. It is not to be 
forgotten that outside the Manhattan Elevated this is virtually the 
largest third rail system in the world, but of course the main inter- 
est lies in the change from steam to electricity. This is the first 
notable example of the kind in England, a country where a great 
deal more of the same development may be expected, even before it 
is attempted in this country. Indeed it is striking to note the elab- 
orate figures made by Mr. F. F. Bennett in his recent paper before 
the British Institution of Electrical Engineers on the electrifi- 
cation of the steam railroads of England. He estimates a total 
annual expenditure of £13,930,646 or about $65,500,000, and a cost 
per train mile of 10.0479 penny, with a kilowatt cost of 1.2121 
penny. This, he says, shows only an extra profit of 0.29 per cent., 
which he does not regard as sufficient temptation for making the 
change. But on the other hand he points to the great increase in 
traffic, sometimes fourfold, that follows the adoption of electricity, 
and claims that with an ultimate increase of capital of £300,000,000 
to make the change up to its feasible limit of increase, the propor- 
tion of net receipts would be raised from the 3.279 per cent of I90I 
to 5.1, or an increase in the profits of 1.831 per cent. This would 
represent an additional profit of £23,558,421 per annum. The com- 


plete paper is well worth close study and criticism. 





BOOSTER CALCULATIONS. 

In dealing with a long trolley feeder that is overloaded, we find 
that the pressure is unduly low at the distant end, where the feeder 
connects with the mains. Under these conditions one of two ex- 
pedients must be resorted to for amelioration: Either more copper 
must be used or else a higher generating pressure. In the case of 
a trolley station, it may be impracticable to raise the pressure at the 
generators. In that event, there must either be more copper or a 
There must be more conductance in the feeder, or an e.m.f. 


must be inserted in it. 


booster. 
In many cases it is cheaper to put in the 
booster, and to increase thereby the drop and waste more power in 
transmission, than to sink investment in the copper and continue to 
The article on page 687, by Mr. W. A. 
Del Mar, considers the various conditions controlling the installa- 


lose the interest on the same. 


tion and use of boosters. 


There are two ways in which boosters may be applied to a trolley 
system. One is the ordinary way of raising the pressure at feeding 
points, or increasing the positive pressure. The other is in the appli- 
cation of boosters to the return circuit, in order to keep down the 
pressure more nearly to that of the ground. Such negative boosters, 
The difference, 


however, between a booster and a crusher is a mere matter of detail, 


or depressors, are sometimes called “crushers.” 
and if instead of a ground return circuit, the return were entirely 
insulated, the difference would disappear. The value of a crusher 
is not merely for reducing the apparent drop of pressure in the 
ground return conductor system, but also for reducing or eliminating 
the dangers of electrolysis. The computations described for arriving 
at the most economical booster plant are very interesting. The cost 
per kilowatt of boosters is manifestly considerably in excess of the 
cost of generators, since boosters are of relatively small capacity, 
and require motive power as well as generator power. Boosters also 
add to the switchboard expense, and the general complexity of a 
system. Consequently, although boosters have proved a great boon 
to the electric street railway, they should not be installed without 


carefully counting the economies of the situation. 
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SYNCHRONOUS CONVERTERS. 

The modern converter is a wonderful machine from the stand- 
point of efficiency and convenience. It is in very extensive use, 
particularly in America, and it gives, as a rule, excellent service. 
It is a very compact machine and very light. That is to say, its 
output in watts per pound, or per kilogramme, is high relatively 
to that of the ordinary motor or generator. The reasons for this 
large output are that the machine is to a great extent a mere re- 
volving commutator, and that during an appreciable part of the 
time in any alternating-current cycle, the alternating current is 
directly delivered from the collector rings on one side to the com- 
mutator, brushes and direct-current circuit on the other side. More- 
over, in the polyphase converter, there is no appreciable absorption 
of mechanical power. The alternating-current power arriving on 
one side is converted into direct-current power delivered on the 
other side, without assuming the form of mechanical power as an 
intermediary step. In other words, neglecting frictions, the con- 
verter is devoid of mechanical torque. In this respect it approaches 
the conditions of the alternating-current transformer, which is sta- 
tionary and devoid of torque, but which is, nevertheless, subjected to 
electromechanical forces of appreciable magnitude. These forces 
are rendered apparent when the coils are capable of moving rela- 
tively to each other, as in “tub transformers.” It is surprising how 
large a proportion of our direct-current supply in large cities comes 
from alternating-current generators through the medium of con- 
verters. The theory of operation of converters thus assumes consid- 
erable importance. Part of this theory is covered by the article of 


Prof. F. G. Baum, appearing on page 6901. 


The relations between the voltages between collector rings on one 
side and commutator brushes on the other, are readily capable of 
being elucidated and apprehended. The heating of the armature 
winding under the differential action of the alternating and direct 
currents is, however, a complex matter. It has been worked out by 
Steinmetz, Child and others. A resumé of the computation is given 
in Prof. Baum’s article, and shows the relative advantage of the 
six-phase converter. The article also gives the characteristic regu- 
lation curves of a particular small polyphase converter when em- 
ployed as a shunt machine, and when compounded. It is shown 
that when compounded by the use of a series winding, the pressure 
at brushes is sustained much better under load than when the ma- 
chine only employs a shunt field; but that, in order to make the 
pressure rise, reactance has to be inserted in the external alternating- 
current circuit. The manner in which the compound winding of the 
converter can cause the alternating current entering the machine to 
lead as the load comes on, and thereby force the pressure up at 
collector rings owing to the negative drop of the leading current in 
the reactances, is a very interesting well-known proposition. 





STROBOSCOPIC METHODS OF OBSERVING AND RECORDING PERIO- 
DICALLY AND RAPIDLY VARYING PHENOMENA. 


In the January number of the Journal of the British Institution 
of Electrical Engineers is an excellent paper by M. E. Hospitalier 
on stroboscopic methods of observation and recording. Instruments 
for stroboscopic observation are called stroboscopes, and instru- 
ments which record stroboscopically are called strobographs. The 
ondograph of the author pertains to the latter class. A commutator 
is driven, with a definite small amount of asynchronism, by a small 
electric motor, and the commutator alternately charges a condenser 
from the periodically varying e.m.f. under test, and discharges the 
same through a measuring instrument. The latter moves a pen over 


a rotating cylinder, and, after about 1,000 cycles of the alternating 
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e.m.f. completes a curve that practically represents every detail of 


variation in the wave. 


There are several ingenious mechanical details in the apparatus. 
One is the avoidance of curvilinear co-ordinates in the traced dia- 
gram. When a D’Arsonval galvanometer is fitted with a lever arm 
and pen, the pen moves on the arc of a circle having for radius the 
length of the lever. A long arm makes a heavy and unwieldy lever. 
On the other hand, a short and manageable lever gives markedly 
curvilinear co-ordinates. In the ondograph, a long balanced pen- 
holding lever is operated by a short arm on the D’Arsonval gal- 
vanometer by a pin-and-slot connection. By this means the recti- 
linear diagram of co-ordinates is very nearly secured without en- 
countering the mechanical difficulty referred to. By employing an 
electrodynamometer of the Thomson watt-hour-meter type for the 
recording instrument, the apparatus may also be made to record the 
cyclic curve of varying power in an alternating-current circuit, in ad- 


dition to the curves of cyclically varying pressure and current. 
cr 


THE ELECTRIC RIGIDITY OF THE ATMOSPHERE. 

By far the cheapest and best insulator for high pressures in trans- 
mission circuits is air. It costs nothing more than the land beneath 
It insulates alike the high-pressure, long-distance systems with many 
kilovolts, and the telephone wires that throb to vocally responsive 
voltages of but a volt or two. Of course, air insulation means prac- 
tically air-and-glass, or air-and-porcelain, insulation, and at the 
glass or porcelain usually lies the rub. The race for high voltages 
in recent years has set even the atmosphere at its wit’s ends to in- 
sulate the wires. Up to forty kilovolts, the spark-leaking distance 
of which is but a few centimeters, the air gives no trouble at reason- 
able distances between the wires; but above that limit the air is apt 
to take alarm and to coruscate with a cylindrical halo or coroné 
that is very expensive to the station manager. The halo of a sain} 
is always assumed by artists to be wattless, but the halo of a high- 
pressure wire may absorb many watts per foot. Consequently, as 
sixty kilowatts is already the existing commercial limit of pressure 
and there is talk of raising this yet further in the not-far-distant 
future, it becomes necessary to reckon with the air god as well as with 
the controlling spirits of glass and glazed earthenware. According 
to our modern views of electrolysis, air insulates like pure water, 
because it is in a stable molecular condition. There are no atomic 
valencies to satisfy in ordinary air or water. All the atoms are sat- 
isfied. But a disrupted molecule or a chipped atom thirsts for satis- 
faction and is subject to forces in electrostatic fields. 





There are, however, limits to the stability of molecules. Jostle 
air molecules violently enough and they break up, or ionize. At the 
same time ozone is produced. At ordinary temperatures, and in 
the absence of energetic radiations, air molecules are supposed to 
jostle about with velocities of kilometers per second, but their col- 
lisions do not break up more than a few molecules per billion per 
second. Add, however, an electrostatic field, and the stability under 
collision is reduced. Lower the atmospheric density, so as to lengthen 
the mean free path, and give the electric flux more room to act 
between collisions; also increase the temperature of the air, and its 
mean velocity of molecular swing and the stability may be overcome. 
The air ionizes rapidly when the critical limits are reached, and the 
indicate that the critical voltage of brush discharge descends with 
from the wires. The recently published researches of Prof. Ryan 
indicate that the critical voltages of brush discharge descends with 
the air pressure, so that on transmission lines passing over high 
mountains the voltages that may be carried are markedly less than 
that which the same construction would admit of at sea level. More- 
over, the danger of brush discharge diminishes with the size of the 


conductor, a large wire permitting of a higher voltage. This fact 
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favors aluminum wires. After all, at sea level, 100 kilovolts can ap- 
parently be carried with wires four feet apart, when the area of each 
of the wires is 40,000 circular mils. Since it is the top of the wave 
that counts, for producing halo, a flat-topped wave of voltage is less 
addicted to brush than a sine-wave or a peaked-wave, for the same 
effective voltage. On the other hand, the peaked-wave favors the 
reduction of hysteresis loss in transformers, while the sine-wave 
favors the elimination of resonant effects by harmonics. 


ee 


THE QUESTION OF FIRE RISK. 

The Institute discussion at the March meeting took a turn which 
most forcefully impresses the importance of precautions against fire. 
Modern electrical generators have been so far perfecte’ as to make 
down-right breaking down of their functions extreimely unusual. 
But it is not unusual for stations to be wholly or partly shut down 
by accidents, and fire is no unusual cause or concomitant of such 
In fact, the fire risk, while enormously less than it was 
It ought 


occurrences. 
a few years ago, is still a consideration of much importance. 
to be, and in fact is, no difficult matter to build a fire-proof station, 
but in practice fire-proof stations in any proper sense of the term are 
rare. Asa rule, either the designing engineer is thinking of some- 
thing else or somebody steps in with the blundering notion of making 
the station pretty and the result is a fire trap at some point. If there 
is any place in which the Socratic criterion of beauty should be 
rigidly applied, that place is an electric power station. But when it 
comes to fire-proof construction, somebody generally protests with 
serious results. Let us consider seriously the design for a station 
with especial reference to fire risks and see what safe construction 
implies. In the first place, the general shell of the plant is an easy 
task. Whether it be for a water power plant or a great steam-driven 
station, walls of stone, brick or concrete, with iron roof and floor 
beams, if there be more than one story, give a construction as safe 
from fire as anything yet devised by man. Next comes the serious 
question of floors. Wood which is commonly used implies a grave 
fire risk, particularly as it is certain sooner or later to become sat- 
urated with oil. Tile and concrete make good floors, but are not 


entirely free from fire risk when oil soaked. 


Perhaps the best combination is as follows: For all floor not so 
situated as to be exposed to oil from the machinery, tile or concrete, 
and near and around the machinery, metal or glazed tile covered. by 
removable grids of fire-proofed wood. It is a question to what extent 
fire-proofed wood can be advantageously used, but it is certainly safe 
enough if not used in large amounts, and there is no need of covering 
large areas with it. Starting with radical fire-proof construction of 
such sort, danger to the building as a whole is pretty well eliminated. 
But in station work continuity of service is of the first importance 
and precautions must be directed next at the apparatus so that fire 
shall not be able, even if in the form of an electric arc, to do damage 
of serious character. For convenience, we may divide the whole 
equipment into four parts—generators, transformers, leads and switch- 
board, each of which should be considered with reference to the pre- 
vention of fire risk. As to the generators, they are fairly safe except 
in the case of a prolonged short-circuit, and when internal damage 
occurs it is generally not very extensive. They are not likely to 
be injured seriously by external causes if the generator room floor 
is fairly non-combustibie. In a modern large station there is often 
danger, more or less acute, of getting a short-circuit inside the 
protecting switches on the board and it is a good rule to get a safety 
switch cut in as near the generator as practicable. The use of re- 
volving-field generators has greatly reduced the danger of disastrous 


short-circuits, and such machines form the most reliable part of the 


plant. 





ELECTRICAL WORLD anp ENGINEER. 


679 


The transformers are far more exposed to danger of fire external 
and internal than are the generators. The discussion of Mr. Rice’s 
excellent paper brought out the facts in the case very forcibly. The 
general consensus of opinion was that upon the whole oil trans- 
formers were decidedly less severe fire risk than air-blast trans- 
formers. The oil, as Mr. Townley in particular forcibly pointed out, 
is very far from being oil in the ordinary sense of the term. It is 
inflammable only with great difficulty and will put out an arc started 
in it under ordinary circumstances without the slightest danger of 
fire. It is practically merely a liquid insulator, upon the whole less 
inflammable and less seriously affected by heat than most solid in- 
sulators. Still it can be set on fire and then burns fiercely enough. 
The danger of giving off explosive vapors, to which frequent refer- 
ence was made in the discussion, does not seem to us considerable 
owing to te very high boiling point of the oil and the density of 
the vapor, which makes it far from easy to get air enough for an 
explosion. For this reason the suggestion of oil tanks strong enough 
to stand :°o pounds per square inch internal pressure seems un- 
necessary, a relief valve in the top of a thin case appearing to us 
adequate protection. Provision for drainage of the oil in case of 
serious trouble seems highly desirable, and if the transformers be 
slightly raised above tl:e floor, and the latter be sloped to drain out- 
side the building into a sand pit no great harm can be done. It 
might not be a bad idea to put a plug of fusible metal in the base 
of the case to let out the oil into the s\uppr7s before the flashing 
point could be reached, but with prope: :irainage the value of the 
oil in protecting the coils is so considerable as to make one think twice 
before letting it out so long as the case holds together. It makes no 
particular difference whether the transformers are in the generator 
room or a‘separate room, so long as oil from the transformers cannot 
run freely about. 


Trouble with insulating the leads from the generator room to a 
They 
may be, and in many stations are, a graver fire risk than the trans- 
They are usually of fairly high voltage and are 


separate transformer room must be taken into consideration. 


formers themselves. 
very apt to be crowded together in a needless straining after com- 
pactness. We have a good deal of sympathy with Mr. Mershon’s 
preference for bare conductors and his lament that our modern oil 
switches are so bulky to install. Oil switches are by far the best 
thing to use with even moderately high-voltage circuits, owing to 
their comparative safety in the matter of setting up surging, but 
they certainly are clumsy, as in fact any switch for very powerful 
circuits must be. In large sizes they add considerable difficulty to 
planning the switchboard, but they are necessary. They are, how- 
ever, free from the danger of appalling leaps of the current such 
as are produced by air switches, and which in many plants render the 
switchboard by far the severest fire risk in the building. We have 
seen stations in which the switchboards were a constant peril both to 
life and to property. The commonest fault is a foolish effort at com- 
pactness, resulting in crowding the board with apparatus and in- 
curring great risk of short-circuits or of arcs formed fierce enough to 
ruin the board and shut down the plant. The safest rule is to take 
plenty of space and to put the board where it is well lighted and 
fully accessible. The modern electrically or pneumatically-operated 
switches aid immensely in safe design, but full advantage should be 
taken of the facilities thus acquired for avoidance of crowding. A 
plant is as weak as its weakest point and a fire on the board may put 
it out of service for days. One of the most encouraging features of 
the papers and discussions under notice is the general unquestioning 
acceptance of these high voltages as an essential part of the modern 
programme, susceptible of proper engineering treatment, with a 


steady tendency towards improvement and the minimization of danger 


and damage. 
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A. I. E. E. International Electrical Congress Reception 
Committee. 


The first meeting of the International Electrical Congress Recep- 
tion Committee of the American Institute of Electrical Engineers 
was held‘at 12 West Thirty-first Street, N. Y., Thursday evening, 
March 24. A large representation of the committee was present ; also 
Mr. George G. Ward, local honorary secretary of the Institution of 
Electrical Engineers, members of the board of directors, and mem- 
bers of the transportation committee, who had been invited to at- 
tend. Chairman Lieb proposed the following itinerary: 

The foreign guests of the Institute are expected to arrive in New 
York previous to September 3, 1904. After that date the itinerary 
will be as follows: 

Sunday, September 4, 1904, New York City.—This day will be spent 
in a steamer ride up the Hudson River, possibly as far as West Point. 

Monday.—The visitors will be entertained by the corporations 
representing the electrical industries of New York City. including a 
visit to the power houses of the Rapid Transit Subwey Company, 
the Manhattan Railway Company, the Metropolitan Steet Railway 
Company, the New York Edison Company, the exchanges of the 
New York Telephone Company, and other points of engineering in- 
terest. In the evening there will be a formal reception to the foreign 
visitors under the auspices of the Institute. 

Tuesday, Schenectady, N. Y.—The party will leave New York on 
Tuesday morning for Schenectady, where they will be received and 
entertained by the General Electric Company, leaving for Albany in 
the afternoon. P. M., Albany, N. Y.—Leave Albany in the evening 
for all-night trip to Montreal. 

Wednesday and Thursday, Montreal, Canada.—Reception at Mc- 
Gill University, Montreal, and visits to the important power trans- 
mission plants in the vicinity, leaving Montreal Thursday evening 
by boat or train for Niagara Falls. 

Friday, Niagara Falls, N. Y.—Visit to the Falls and the important 
power houses and electrical industries of the locality. Leave Niagara 
Falls Friday evening for Chicago, arriving Saturday morning. 

Saturday, Chicago, Ill—Visits to important power houses and local 
points of interest. Leave Chicago Saturday evening for St. Louis, 
traveling all night. 

Sunday, September 11, St. Louis, Mo.—To be spent in St. Louis. 

Monday.—Opening of the International Electrical Congress. at 10 
o'clock A.M., with joint sessions of all of the sections. 

Wednesday.—Special joint session between the American Institute 
of Electrical Engineers and the British Institution of Electrical En- 
gineers, to which all foreign guests are invited. 

September 13, 14, 15 and 16.—Sessions of the various sections of 
the Congress, with sessions each day from 9 to 12 A.M., and from 
1.30 to 4.30 P.M. 

Saturday, September 17 (Afternoon).—Closing general sessions 
of all sections of the International Electrical Congress. (Night.)— 
Leave St. Louis for Pittsburg, arriving late Sunday afternoon. 

Monday, September 19, Pittsburg, Pa.—Reception and entertain- 
ment by the Westinghouse Company, and visits to important and 
interesting local industries. Leave Pittsburg Monday night and 
arrive at Washington Tuesday morning. 

Tuesday, Washington, D. C.—Inauguration of the National Bureau 
of Standards at Washington and visits to places of local interest. 

Wednesday, Philadelphia, Pa—Visits to important power houses 
and points of interest. Leave Philadelphia for Boston in the after- 
noon via boat—Fall River Line. 

Thursday, Boston, Mass.—Visits to power houses. Harvard Uni- 
versity, Massachusetts Institute of Technology and places of local 
interest. Leave Boston Thursday night for New York by boat. 

Friday.— Unassigned. 

Saturday, September 24.—Return home by some of the party. 
Ladies are expected and special arrangements will be made to insure 
their comfort. 

The details of the tour as suggested were thoroughly discussed, 
and while there was a feeling that it would be a severe tax upon 
the visitors, it was difficult to see how the trip could be curtailed 
without omitting some desirable and important features. It was voted 
that the committee be thanked for the programme as outlined, and 
that it be accepted with the recommendation that if possible, the 
chairman of the transportation committee should arrange that there 
be some plan adopted by which as many sleeping cars as might be 
necessary would be provided for the special train on the return trip; 
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and that such persons as desired, have the privilege of alternative 
return routes on regular trains. In case this cannot be arranged, the 
plan to be adopted as presented. 

The following executive committee was appointed: John W. Lieb, 
Jr., chairman; F. J. Sprague, vice-chairman; J. C. Barclay, J. J. 
Carty, F. W. Jones, H. Ward Leonard, E. H. Mullin, L. B. Stillwell, 
H. G. Stott, Calvert Townley, Geo. G. Ward, J. B. White. Local 
committees at the various points to be visited will be subsequently 
announced by the chairman. 





Incandescent Lamp Combination. 





Note was made in these columns last week of the meetings held 
by the incandescent lamp manufacturers in this city and Cleveland 
in regard to patents, prices, policy, etc. There is not a great deal 
to be added to what was then outlined. Under the guidance of Mr. 
F. S. Terry, of the National Lamp Company, the manufacturers re- 
mained in session at the Manhattan Hotel in this city until the end 
of the week, when important results were reached. Some thirty 
infringement suits under the Malignani, Howell and Edison patents 
had been brought against manufacturers, jobbers and others, and 
these may be regarded as amongst the moving causes for the com- 
bination, although there had of late been considerable discussion 
on the subject also from the standpoint of ruinous rate-cutting. Be 
the reasons what they may, the following lamp manufacturers have 
now taken out licenses dating from April 1, granted by the Edison 
Electric Light Company and the General Electric Company, and 
all suits against licensees or their representatives have been discon- 
tinued. The list of licensees is as follows: Downward Light Elec- 
tric Company, New York; the Sterling Electrical Manufacturing 
Company, Warren, Ohio; the Brilliant Electric Company, Cleveland, 
Ohio; the Banner Electric Company, Warren, Ohio; the Franklin 
Electric Manufacturing Company, Hartford, Conn.; the United 
States Incandescent Lamp Company, St. Louis, Mo.; the Standard 
Electrical Manufacturing Company, Niles, Ohio; Capital Electric 
Company, Denver, Colo.; Gilmore Electric Company, Boston, Mass. ; 
Liberty Electric Company, Pittsburg, Pa.; Warren Electric & Spec- 
ialty Company, Warren, Ohio; the Colonial Electric Company, Ra- 
venna, Ohio; Shelby Electric Company, Shelby, Ohio; Bryan-Marsh 
Company, Marlboro, Mass.; the Buckeye Electric Company, Cleve- 
land, Ohio; Munder Electric Company, Springfield, Mass.; Sunbeam 
Incandescent Lamp Company, Chicago, IIl.; Columbia Incandescent 
Lamp Company, St. Louis, Mo.; Independent Incandescent Lamp 
Company, Cleveland, Ohio; New York & Ohio Company, Warren, 
Ohio; Fostoria Incandescent Lamp Company, Fostoria, Ohio; Gen- 
eral Incandescent Lamp Company, Cleveland, Ohio; National Elec- 
tric Lamp Company, Cleveland, Ohio. 

It will be noted that the Sawyer-Man Electric Company is not in 
the combination and that company has already issued a statement 
to the public to that effect. Four other concerns are not included, 
although it is intimated that some of them may still come in. It is 
claimed that over 99 per cent. of the lamp production of the country 
is represented by the capacity of the “pool” licensees. The present 
annual consumption of lamps is put at 45,000,000. The total pro- 
ductive capacity of the existing factories is placed at about 65,000,000. 

With regard to concerns not yet included the statement is made 
that all in the business on April 1 have the option to come in on tak- 
ing out a license, agreeing to the scale of prices, and consenting to 
pay the royalty. No information is vouchsafed as to the royalty, 
but it is rumored to be a gross charge of % cent per lamp, and an 
actual % cent net. There is also a report that all members of the 
combination as licensees agree to bind themselves to sell their 
product at a certain flat price—say 16 cents—and not below; and it 
is also reported that with this and territory as a basis a certain 
scale is to apply to central stations, jobbers, isolated plants, etc. The 
question is raised as to what would be the course adopted toward 
a new manufacturer coming into the field after April 1 and willing 
to be licensed, pay the royalty and maintain rates; or, on-the other 
hand, one who would be willing to take out a license, but objected 
to maintaining the proposed schedule of prices. Extremists urge 
that an illegal condition “in restraint of trade” might easily arise 
under the operation of this new license and contract. Meantime 
the present manufacturers appear to be very well satisfied with the 
close of the rate war and the protection and immunity which their 
license affords them. It is understood that they may form an asso- 
ciation among themselves for the cultivation of intimacy and closer 
intercourse. 
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Steam Turbine and Other Features of the Port Huron 
Light and Power Company’s Station. 


By JAMEs E. Davinpson. 

HE Port Huron Light & Power Company was one of the first 

- central station companies to contract for a Curtis steam tur- 

bine, a 1,500-kw turbo-generator having been ordered in Oc- 

tober, 1902, which has been in operation several months. On account 

of the interest in the steam turbine at the present time, a description 

of this company’s installation may not be without interest. Before 

going into the details of the steam turbine outfit, however, a review 

will be made of the general conditions in the station in which it is 
installed. 

Port Huron is a city of about 20,000 inhabitants, situated at the 
southern end of Lake Huron on the St. Clair River. It is generally 
known to the outside world as the “Tunnel City,” on account of the 
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the summer months ten-minute car service is given over this terri- 
tory. This is also the northern terminal of the Rapid Railway system, 
which runs cars hourly from Detroit, Mich. These cars are inter- 
urban type with 300 hp in motors installed under them. The Port 
Huron Light & Power Company furnishes power to the city railway, 
which operates in the neighborhood of twelve to fifteen cars per day, 
and also furnishes power for the Rapid Railway system in the city 
and about one-half mile outside of the city limits. Taken altogether, 
the company is covering the light and power field very fully, as can 
be judged from the foregoing. 

The light and power business in Port Huron was started by the 
Excelsior Electric Company in 1885. The old plant of this company 
was burned twice, as a result of which experience the present station 
is entirely fire-proof. In June, 1901, the company was reorganized 
under the name of the Port Huron Light & Power Company, at 
which time a thirty-year franchise was obtained from the city. The 
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Fic. 1.—GENERAL VIEW OF CurRTIS HorRIZONTAL TURBINE, Port Huron, MIcu. 


great international tunnel of the Grand Trunk Railway from Port 
Huron on the American side to Sarnia, on the Canadian side of the 
river. Among other industries is a shipbuilding yard, employing 
about 500 men. 
sixteen in number, with current supplied by the Port Huron Light 
& Power Company. A traction engine and farm machine factory, 
together with a malleable iron factory, and a saw factory, employing 


The whole yard is operated by electric motors, some 


600 men, operate their plants with three-phase induction motors, 
ranging from 7% to 75 hp. There are a number of other important 
industries, including the locomotive and car building shops of the 
Grand Trunk Railway. Gratiot, Huronia, La Salle and Keewahdin 
Beaches are large summer resorts just beyond the city limits, where 
many Southern people make their homes during the summer months. 
This company furnishes light to about 100 cottages on these beaches. 
Then, too, Port Huron has a very fine railway system, having cars 
run from one end of the city, at which point is located the principal 
railroad depot, on the south, to the beaches above mentioned on the 
During 


north, covering a territory of about seven miles in length. 





officers of the old and new companies, which have remained un- 
changed from the beginning are: Henry McMorran, president; 
Charles F. Harrington, vice-president, and W. F. Davidson, secre- 
tary and treasurer. 

The property at the time of the reorganization consisted of a fire- 
proof building 125 ft. x 138 ft., built about five years prior to this 
This 


engines, and one tandem compound condensing 1,200-hp engine; also 


25 
time. building contains two compound ‘condensing 500-hp 


three 500-hp and one 250-hp Stirling boilers, two Worthington feed 
On 
the top of each of these boilers there are installed Crane automatic 


pumps, one Cochrane heater and a Worthington jet injector. 


valves which close automatically in case the pressure changes in any 
of the different 
boiler is immediately cut out from the others so there will be no 


boilers. For example, if a tube is blown out, this 


interruption to the plant by other boilers losing their steam and 
water. The generating equipment is driven mainly by Hill’s system 
of pulleys from line shafting, and consists partly of direct constant- 


current arc dynamos, partly of 500-volt railway and power gen- 
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erators, and partly of 60-cycle, 1,150-volt, three-phase generators. 
Since the 1,500-kw turbo-generator was installed, a series alternat- 
ing-current arc system has been planned to do away entirely with 
the direct-current arc dynamos. 

Direct current at 550 volts is sold for the operation’ of the street 
railway system and for commercial power within one mile radius of 
the plant. For factories situated some distance from the power house 
in a factory district called “South Park,” power is transmitted at 
10,000 volts, which is stepped down by transformers to 230 volts for 





FIG, 2.—GENERAL VIEW OF PORT HURON PLANT. 


the operation of three-phase induction motors. At different locali- 
ties on the 10,000-volt transmission line are four brick transformer 
houses, in which the step-down transformers are installed as well as 
lightning arresters, and marble primary and secondary switchboards. 
The three-phase generatois in the station are all wound for a voltage 
of 1,150, which is that of the primary distributing system of the 
general lighting and power business of the city. The lighting sec- 
ondaries are 115-volt. For street lighting and commercial arc light- 
ing, the 6.6-amp. series enclosed arc has been adopted. 

To accommodate the new turbine unit, an entirely new portion of 
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and new portion of the plant as long as the load is not too great. 
3y this plan the turbo-generator operates certain three-phase gen- 
erators as synchronous motors in the old plant, which motors, in 
turn, drive through a line shaft the necessary direct-current machinery 
to keep up the service. If necessary, in order to carry peak loads, 
or if the turbo-alternator is stopped, the engines in the old plant are 
started up so as to drive the line shaft and drive the synchronous 
motors as generators as well as the direct-current apparatus. The 
load can be thrown from either plant to the other without the slight- 
est interruption to service. 

The 1,500-kw turbo-generator consists of a Curtis turbine driving 
an alternating-current generator, the latter being a three-phase, 60- 
cycle, 1,150-volt machine. The unit runs at 720 r.p.m. An Alberger 
surface condenser guaranteed to maintain 28 in. of vacuum has been 
installed. This Curtis turbine unit, as can be seen from Fig. 1 and 
Figs. 4 to 6, is of the horizontal shaft type. The piping plant is shown 
in Fig. 8.- Steam enters the turbine through an 8-in. pipe. The gov- 
erning is accomplished at five ports, the number of ports opened de- 
pending on the load. Descriptions of the detailed construction of the 
Curtis turbine have appeared from time to time in these columns. 
There are two stages in this turbine, with four revolving discs in each 
stage. The bearings are sealed against air by a pocket of steam and 
carbon collars. To lubricate the machine, an oil pump is operated bya 
leather belt from a pulley on the turbine shaft between the generator 
and the second stage. The oil is pumped to the bearing through a 
-in. brass pipe and returned through a 1%-in. pipe. Before return- 
ing to the pump, the oil passes through a water cooler. This cooler 
consists simply of a water tank with a coil of copper pipe in it 
through which the oil circulates. There has not been the slightest 
trouble from heated bearings. The oil at the pump has a tempera- 
ture of 120 to 130° F. 

The turbine is equipped with a mechanical and also an electrical 
governor. The mechanical governor, which is the emergency gov- 
ernor, is set to operate a butterfly valve when the speed reaches 800 
r.p.m., or 50 revolutions above normal, when the governor trips a 
weight which closes the butterfly valve. This emergency valve can 
also be operated by hand. The electric governor is the one used 
for the ordinary governing. The governor shaft of the electric gov- 
ernor is run by a 3-in. leather belt from the turbine shaft. The gov- 
ernor shaft runs about 200 r.p.m. and is equipped with the regular 
fly-ball governor. When the shaft is above normal speed, the sleeve 
of the fly-ball governor makes an electrical contact. When it is 
below speed, another electrical contact is made. Supposing that 
the turbine is above normal speed and the “high-speed contact” is 
made, a circuit is established through a magnetic clutch which con- 
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Fig. 3.—GENERAL PLAN oF BUILDINGS. 


the plant adjoining the old plant was built. This is go x 8o ft., with 
a o-ft. basement. The interior finish of this building is as follows: 
Maple hardwood floor, wainscotted with dark green terra vitra tile, 
and the rest of the side wall is finished with terra cotta pressed 


brick. All the machinery and iron work is painted deep blue green 
with vermilion and white trimmings. The machinery in the old 
building is also painted in the same manner. This addition is shown 


in the foreground in the general view of the plant, Fig. 2, and its posi- 
tion is shown on the plan, Fig. 3. 
In adding to the plant, an ingenious plan has been worked out 


whereby the new turbo-generator outfit may operate both the old 


nects the governor shaft with the port valves, and which runs the 
governor valves down so as to close some of the row of ports. When 
the speed is below normal, the “low-speed contact” on the governor 
operates another magnetic clutch, which causes the governor shaft 
to operate the valves to open the ports. 

This arrangement is, of course, radically different from the bal- 
anced solenoid valves very recently used on large Curtis turbine 
units. The steam ports opén into nozzles, and closing of steam ports 
effects the shutting off of nozzles. There is thus no throttling action, 
as a nozzle is either wide open or closed, hence there is no such loss 
of efficiency as would occur if the steam supplying a nozzle were to 
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be throttled so as to lower its velocity at the nozzle. The regulation 
of speed with this governor with a street railway load varying from 
150 to 500 kw, operated together with the other services given by 
the company, consisting of 500-volt power service, incandescent light- 
ing and induction motors, is within 1.4 per cent. This excellent reg- 
ulation holds its own during the heavy snow storms that they have 
had to contend with ig their street railway work, and the turbine 
kept its regulation while the big interurban cars bucked heavy snow- 
banks, as At times the load would vary from 
zero to 1,500 amp., and the turbine would take care of this load 
In the second stage of the 


well as the city line. 


without any perceptible change in speed. 
turbine there are two sets of ports with governor valves instead of 
one set as in the first stage. The current for the operation of the 
governor magnets is taken from the exciter circuit. 

As the high vacuum which it is considered expedient to maintain 
is a matter which some 


steam turbine 


steam engineers have had doubts, it is interesting to note that with a 


in connection with a upon 


load of 1,000 kw, and intake water at 72 
With the same load and cooling water 
of maintained with 


, 28 in. of vacuum has been 
maintained continuously. 


temperature at 58°, 2854 in. vacuum has been 
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FIG. 0.—CONDENSER. 





Fic. 4.—GENERAL VIEW OF ENGINE Room, SHOWING 
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TURBINE WITH CONDENSER AT REAR AND EXCITERS. 


the barometer reading 2934 in. During the winter months the 


vacuum has been maintained with but very few exceptions above 29 
in., and fluctuates only with the barometer. Readings within one- 
quarter to one-half inch of the United States Government barometer 
readings are obtained at all times. This, of course, is with the cool 
ing water in the neighborhood of 40° F. By closing the valve be- 
tween the condenser and the vacuum pump, a vacuum within 4 in. 
of barometer pressure has been obtained. A vacuum of 28% in. has 


been recorded with the exhaust from both exciting engines going 


into the condenser, and the vacuum pump discharging into the con 
denser, and with the exhaust from the circulating pump engine going 


into the heater. A mercury tube and not a gauge was used in all 
these tests. 
The Alberger surface condenser (shown in Figs. 3 and 5) with 


which the turbine unit 1s equipped is supplied by a 15-in. centrifugal 
pump made by the same company. This centrifugal pump is driven 
a standard Westinghouse 8% x 8 engine direct-connected to the 
hot the 


Circulating water is taken 


by 


pump. The water is pumped from the well to heater by a 


duplex pump. from a well open to the 


12 in. thick 


river. This well has cement walls The water is let in 
from the river through a 16-in. cast-iron pipe. The well is divided 
by a screen partition with 3¢-in. mesh, the inflow from the river 


being gn one side of the screen and the suction from the circulating 


pump on the other side. The circulating pump suction is a 16-in. 


cast-iron pipe. A 16-in. free exhaust to the atmosphere is provided 


so that the turbine can be run non-condensing. An automatic relief 
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valve is provided in the turbine exhaust which automatically opens 
the exhaust when the vacuum is lost. The exhaust of the auxiliary 
engines can either be condensed or sent to the feed water heater. 
Condensed steam from the turbine is usd as far as it will go for 
feed water. The air cylinders of the vacuum pump are water jack- 
eted. The jacket water is also run into the feed water supply, and 
furnishes sufficient extra feed water. The steam pressure carried 
on the turbine unit is 150 pounds. Standard extra heavy pipe is 
employed, with brass corrugated gaskets. A receiver 5 ft. long and 
3 ft. in diameter, made by the Jenks Ship Building Company, which 
erected the piping, is placed just before the live steam pipe enters 
the turbine. The drip is taken from the bottom of this receiver. 
The steam from the boilers enters near its top and the pipe to the 
turbine leaves directly at the top. A Kiley standard trap is used 
on the receiver. Crane valves are used throughout except the 
throttle valve on the turbine, which is a Chapman gate valve. The 
six-inch air discharge on the vacuum pump is outside the building. 

In the operation of the turbine there has been no trouble from 
the so-called end play after once setting the intermediate stationary 
vanes. A tachometer is located on the shaft near the throttle and 
is in operation all the time. Should anything happen to the gov- 
ernor, fair regulation can be obtained by pulling the switch to the 
governor and operating the valves by a hand wheel, using the indi- 
cations of the tachometer as a guide. An iron platform with steps 
leading to it and with a brass guard rail around it, has been built so 
that the engineer can easily get at the governor, this being ‘about 
the only part of the apparatus that needs attention, as the rest comes 
very near taking care of itself. : 

The steam pressure is reduced for the exciting engines and air 
pumps. The object of this is to make it possible, in cases of emer- 
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The turbine is operated somewhat after the following manner in 
every-day work: Supposing the turbine to be at rest, the condens- 
ing apparatus and exciter are put in operation. The by-pass valve 
around the throttle valve on the turbine is opened enough to admit 
live steam for warming it up for a period of about twenty minutes. 
At the end of that time the machine turns over slowly and in five 
minutes more is brought up to speed. The steam seal for the bear- 
ings is next admitted. 

In the old portion of the plant a Russell engine is driving a 300-kw, 
alternating-current generator and three 500-volt, direct-current gen- 
erators. A Ball engine is driving a 550-kw railway generator. Both 
engines transmit their power first to a line shaft. A switchboard 
attendant puts in the synchronizing plug for synchronizing the 300- 
kw alternator with the 1,500-kw turbo-generator. The engineer is 
at the throttle of the Russell engine, and an oiler is at the clutch that 
connects this engine with the line shaft. A Lincoln synchronizer 
is used to indicate when synchronism is obtained between the two 
alternators, and they are then thrown together. After they are 
thrown together a clutch connecting the Russell engine with the line 
shaft is opened, so that the engine can be stopped. The line shaft 
runs through the driven pulley of this engine in a quill. The 300-kw 
alternator which was a moment before running as a generator is 
now running as a synchronous motor driving the line shaft. That 
portion of the shaft being run by the Ball engine is now connected 
by a clutch to that portion of the shaft which is being run by the 
300-kw synchronous motor. The clutch on the Ball engine is then 
thrown out and the Ball engine stopped, The line shaft is then 
being driven by the 300-kw synchronous motor, which in turn is 
supplied with power from the 1,500-kw turbo-alternator. The line 
shaft is running the generators for 500-volt power service and street 
railway service. . 

In the afternoon, when the direct-current series arc service is to 
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Fic. 7.—ELEVATION OF STEAM PIPING. 


gency, when the boiler pressure falls, to open a by-pass valve so as 
to increase the pressure on the exciter unit and keep the exciting 
current up to its normal value, even though the speed of the gen- 
erator is decreased. The same thing can be done with the vacuum 
and circulating pumps so that the vacuum will not be reduced. 

The expense for oil has been reduced over 50 per cent. by the 
running of the turbine as compared with the engines in spite of the 
fact that at all times three auxiliary engines are operated. As to long 
runs, two of the hardest months in the year, November and December, 
the turbine was operated almost 1,500 hours without stopping. It 
was then stopped to clean out the surface condenser. 

Another advantage this company has noticed in its turbine over 
engines, and a point that has not been usually considered, is that 
the turbine will maintain its speed and run at one-half its capacity 
with steam pressure at the boilers as low as eighty pounds. 

The exciter sets (seen in the foreground, Fig. 3) are two 30-kw, 
General Electric standard direct-connected, high-speed marine sets, 
giving 240 amp. at 125 volts. The engine is Ir in. x 8 in. and runs 
at 305 r.p.m. Either one of these is sufficient to excite all the alter- 
nators in the plant. A-Tirrill regulator made by the General Elec- 
tric Company, which regulates the generator voltage by interrupting 
the exciting current, maintains the voltage within a variation of 4 
volt in spite of the fluctuating load on the turbine. The turbine speed 
can be reduced to about 33 per cent. without any decrease in the 
voltage, as the Tirrill regulator will increase the exciting current to 


‘ »® a 
take care of this decrease in speed. 


be started, a 100-kw synchronous motor is started with a com- 
pensator, and this drives two Brush are machines. A second 300-kw 
alternator is started by throwing in a clutch connecting the section of 
shaft to which it is belted to the section of shafting being driven by 
the 300-kw synchronous motor. The second 300-kw machine, when 
up to speed, is thrown in parallel with the turbo-alternator and then 
becomes driven also as a synchronous motor and supplies power to 
drive five 50-light Thomson-Houston and one Brush are machines. 
The two 300-kw alternating generators or motors are located at 
opposite ends of the line shaft, and when they are in operation most 
of the line shaft can be cut out on account of the position of the 
driven machines near the ends. Under these conditions of opera- 
tion, of course the three-phase power circuits as well as the incan- 
descent lighting circuits are taken from the 1,500-kw turbo-alternator. 
The power factor of the alternator is kept up by giving the syn- 
chronous motors a leading current by heavily exciting their fields. 
It is easy to determine when the adjustment of the synchronous 
motor fields is such as to bring the power factor of the turbo-alter- 
nator close to 100. The excitation of the fields is raised gradually, 
and as the power factor approaches 100, the ammeter indicates less 
and less until, when the power factor passes 100 the ammeter needle 
will again rise. In other words, the synchronous motor fields are 
adjusted at the point which will give the lowest indications on the 
ammeter of the turbo-alternator. 

A 325-kw motor-generator set which has been in operation two 
months does away with the operation of considerable line shafting 
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formerly used to drive 500-volt, direct-current generators. This 
consists of a 325-kw synchronous motor of 60 cycles driving a 550- 
volt, direct-current generator. By operating this set during most of 
the day, the line shaft can be entirely stopped, and by stopping the 
line shaft results have been obtained that have been astonishing ; that 
is, in saving at the coal pile. The company never realized the power 
that it took to operate this line shaft. 

The switchboard, Fig. 8, which is in the old portion of the plant, 
is mounted on an iron framework, which reaches the entire width 
of the building, and the floor of the switchboard gallery is on a 
level with the turbine room. Three sets of stairs lead to the switch- 
board gallery. The gallery floor is of maple. The posts on the plat- 
form are of oxidized copper, and the railing is of two-inch polished 
brass. The switchboard panels, twenty-one in number, are of marble. 
The board is 49 ft. 8 in. long with panels 90 in. high. 

Beginning at the right, Fig. 8, are two direct-current, ten circuit 
arc panels. One of these is a positive board and the other a negative. 
At the left of these are two single-phase lighting circuit panels, 24 in. 
wide, with. fuses, I. F. E. circuit-breakers and double-pole, single- 
throw, 300-amp., quick-break switches, controlling four circuits. The 
receptacles on these panels were for connecting different circuits to 
various machines when the generators in the station were single- 
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FIG. 8.—VIEW OF SWITCHBOARD. 


phase and not operated in parallel. Now, all single-phase lighting 
is taken from one of the three phases, thus obviating the trouble from 
unbalancing the phases. It will be remembered that this company 
has a large induction motor load and that further a large per cent. 
of the capacity of the three-phase generator can be obtained from 
one of the phases. 

The next panel is for controlling the secondary side of the step-up 
transformers. It contains one triple-pole switch and two polyphase 
recording wattmeters. One of these wattmeters records the energy 
on the high-tension transmission line to the South Park factory dis- 
trict, and the other measures that supplied to the 300-kw synchronous 
motor which drives the arc machines. 

The next two panels (6th and 7th from the end) are generator 
panels for the 300-kw alternators, which are operated either as gen- 
erators or motors. Each of these panels contains three 300-amp. 
horizontal edgewise ammeters, one voltmeter, 1,150-volt ground de- 
tector, synchronizing receptacle, synchronizing lamps, 200-amp., 
double-pole, double-throw exciter switch, and a 500-amp., 2,500-volt, 
three-pole, single-throw oil brake switch. 

The eighth panel, which is for the 1,500-kw turbo-alternator, is 
22 in. wide. On top are mounted a Lincoln syachronizer and syn- 
chronizing lamps. Mounted on the panel are three 1,500-amp. am- 
meters, two 1,500-kw indicating wattmeters, one 175-volt voltmeter, 
a synchronizing receptacle, a 200-amp., single-pole, single-throw ex- 
citer switch, one 2,500-volt, 1,200-amp., three-pole, automatic oil 
switch. On the sub-base is located a relay for operating the auto- 
matic device on the oil switch. 

The next (9th) panel is to control the alternating-current side 
of the 325-kw motor-generator. It has upon it three 300-amp. am- 
meters, two 300-kw indicating wattmeters, one 175-volt voltmeter, a 
synchronizing receptacle, a 100-amp., single-throw, single-pole ex- 
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citer switch, a 2,500-volt, 300-amp., three-pole automatic oil switch 
and one relay for the automatic oil switch. The compensators for 
both the 300-kw synchronous motor and 100-kw synchronous motor 
are located under the switchboard platform. 

Next to this is the panel for operating the 100-kw synchronous 
motor. This has a 100-amp. ammeter, to show the primary current, 
one 35-amp. ammeter to show the exciting current, one 2,500-volt, 
300-amp., three-pole automatic oil switch with relay. There are two 
panels for the exciter and each panel has an ammeter. On one is a 
voltmeter, which can be used on either machine with the aid of a 
voltmeter plug. Each exciter has two three-pole, single-throw 
switches. The other generator panels are for direct-current appara- 
tus and contain the usual switches and instruments customary on 
500-volt railway and power generator panels. 

Recording wattmeters are placed on all outgoing light, power and 
railway circuits except the series arc circuits; the power supplied to 
the meters driving the series arc machines is measured, so that 
really the entire output is measured by recording wattmeters. 

In connection with this plant there is a very complete system for 
unloading, conveying and storing coal. There is a Gantry crane 
operating on tracks running parallel with the dock front and span- 
ning the coal yard. 

The surface equipment for hauling coal from the coal storage to 
the boiler room consists of a system of industrial railway and charg- 
ing cars, designed and constructed by the Russell Wheel & Foundry 
Company, of Detroit, Mich. The outdoor tracks are laid 18 ft. 6 in. 
between centers, covering the coal-storage space between the legs 
of the Gantry crane, and connect by means of curves and switches 
to a track leading to the boiler room. All cars must pass over a two- 
ton capacity track scale of special design. 

The outer tracks, 20%4 in. gauge, are made up of 16-pound rail, 
spiked to oak ties. The curves are of special design, 12 ft. radius to 
center of track, and made of cast steel. The tracks, curves and 
switches within the boiler room are of cast iron, cast in plates, and 
arranged so that the full charging cars may stand in front of the 
boilers and the empties may be passed around them. 

The charging cars are of malleable iron and steel, of 1% tons 
capacity. The running gears are so designed that the cars run 
around the curves of 12 ft. radius easily. The doors of the cars when 
lowered form an apron from which the coal is shoveled into the 
boilers. The ashes are removed, by means of a 12-cu. ft. tip car, 
to vacant property across the street. 

The Gantry crane which operates on the track along the dock front 
is designed to unload coal from the holds of vessels and automatically 
convey it to a coal storage pile on the dock, the coal pile being 100 ft. 
wide by 250 ft. long and 20 ft. high. To accomplish this the crane 
spans the coal dock, running on tracks on the ground level, 110 ft. 
center to center, and the bottom chord of the bridge is 27 ft. clear 
of the dock level, giving ample clearance for a coal bucket over the 
coal pile. 

The crane consists of a bridge with a moveable apron, a back pier 
that supports the end of the bridge away from the water, and a 
front pier carrying the hoisting and traveling mechanisms and the 
operator's house. Both piers are carried on wheels and a power- 
driven squaring shaft running across the bridge is connected by 
means of sprocket chains to the driving wheels on each pier. 

The bridge and its hinged extension, the 35-ft. apron, carry a run- 
way for a trolley, and supported from the trolley by means of the 
hoist rope is the hoist block to which is attached the coal bucket. 
On the front pier there is a platform upon which stands the oper- 
ator’s house, where controllers and levers are placed so that one 
operator can control all motion of hoisting, lowering, trolley travel- 
ing and bridge traveling. The hoisting and bridge traveling mech- 
anism with its motor is also located in the operator’s house. The 
trolley traveling mechanism with its motor is located on top of the 
pier, but its controller, as before stated, is below in the house. On 
the platform a scale is placed where the bucket can be landed so that 
each bucket of coal can be weighed before being stocked; if so de- 
sired. The operator’s stand is so located that a clear view may be 
obtained of the vessel on the one hand and the stock pile on the other. 

When the crane has been placed opposite a hatch from which coal 
is to be unloaded, the apron is lowered, giving a 35-ft. extension over 
the vessel’s deck. The trolley carrying a clam shell bucket is run 
out over the hatch and the bucket is lowered into the coal. The at- 
tendant in the hold pulls the lever and gives the operator the signal. 
The hoist block rises, pulling on the closing chain until the bucket 
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jaws close together. Then the hoist block lowers and rises again, 
carrying with it the closed clam shell and 2,000 pounds of coal. 
When the trolley is reached the operator throws in his trolley trav- 
eling mechayism, running the trolley with its load back along the 
bridge to the dumping point, where the bucket is opened as it passes 
under the dumping trigger, the coal falling to the stock pile below. 

About 70 per cent. of the coal in the vessel can be removed with 
the clam shell bucket, but the remainder must be shoveled into the 
ordinary coal buckets. Three of these buckets are furnished with 
the machine, and are dumped by the same triggers that operate the 
clam shell. 

In rehandling the coal from the stock pile to the cars that carry 
it to the boiler house, the crane is used in connection with a move- 
able bin. This bin stands on a track of wide gauge and has a capacity 
of 40 tons, being sufficient to supply the power house needs for 
twenty-four hours. The small,coal cars run under it on a narrow- 
gauge track and are filled by opening a valve in the bottom. In the 
morning the bin is filled from the stock pile with the clam shell. 

In unloading the vessels the motions of hoisting and trolley trav- 
eling occur every time a bucketful of coal is handled, while move- 
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LINE DETAIL. 
ments of the entire crane are necessary only when: the crane moves 
from a hatch that it has just emptied to a full hatch. For this reason 
the machine has been given a hoisting speed of 100 ft. per minute, a 
trolley travel speed of 600 ft. per minute, and a crane travel of only 
60 ft. per minute. These speeds will enable a skilful operator to 
handle the buckets at the rate of one trip per minute from the hold 
of the vessel to the stock pile and return, and while the clam shell is 
in operation, only one man should be necessary in the hold of the 
vessel. When hand shoveling is resorted to the machine will keep 
three buckets in continuous operation, two of which will always be 
in the hold of the vessel at the disposal of the shoveling gangs. On 
the machine itself one man controls all the motions of the crane. 
The coal yard being 250 ft. long, it is not deemed advisable to 
rehandle the coal into a stationary bin, as this would make the oper- 
ation a slow one, and as traveling the whole crane 250 ft. to deposit 
one ton of coal in the bin would be too much like sending an elephant 
to pick up a peanut, the movable bin has, therefore, been adopted. 
The first work in rehandling consists in clearing up that portion 
of the yard nearest the river, the clam shell being used and the 


load. 


After this the crane can remain in position with the movable bin 


crane making side travels of not to exceed 30 ft. with each 
under the end near the river, and all movements can be confined to 
trolley traveling and hoisting, the crane being moved only when a 
whole section of the yard has been cleaned up. One hour’s work 


with one man in the operator’s house and one man on the coal pile 
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It will be readily seen that it would be dangerous to attempt to 
run a crane of this span with tracks separated by a great coal pile 
and nothing provided to ‘inspire perfect alignment unless there were 


some provisions for automatic adjustment. If the crane were 
rigidly constructed, 114 in. misalignment of the tracks would bring 
the flanges of the wheels against the tracks and strain the structure. 
Furthermore, when the crane is moved along the tracks, if one end 
started a little ahead of the other owing to the slipping of a wheel 
or the necessary lost motion in the driving chains leading from the 
squaring shaft to the wheels, the crane structure would again become 
strained and the wheel flanges bound on the tracks. 

To overcome these difficulties, the crane has been built in three 
separate pieces; the front pier, the back pier and the bridge. At the 
front pier the bridge is suspended in such a manner as to allow it 
a limited motion in a horizontal plane about a king pin. At the back 
pier the bridge is allowed universal motion, this pier simply support- 
ing the load. This form of construction permits the crane to auto- 
matically adjust itself to any reasonable track variations, and one 
pier can, if necessary, travel 4 ft. in advance of the other before the 
The crane is designed and built by White- 
head & Kales Iron Works, of Detroit, Mich., 
and is unique in being flexibly constructed 


wheel flanges will bind. 





Hh... and yet having but two tracks. Fig. 9 shows 

Z <i : ; 

} ne ) the arrangement of wires leaving the station. 
t —_ ~_ 


An Important Trolley System 

( for New Jersey. 

New Jersey is the center just now of a 
| / great deal of important work in trolley ex- 
} tension, some of which has apparently a 
bearing upon other plans. Articles of in- 
corporation for the New Jersey Short Line 
Railroad Company were filed last week at 
Trenton and deserves attention. The object 
of the company is to extend the electric line 
of the Trenton & New Brunswick Railroad 
Company from their present terminus at 
Milltown to Elizabeth. The company is a 
plan of the Public Service Corporation to 
shorten the route from Philadelphia to Jer- 
sey City by fourteen miles. It is rumored 
at Trenton that the line is part of the Gould 
system of railroads, which is trying to get 
to New York. The capital stock of the 
company is $3,000,000. The route is to cross 
the Raritan River, near Weston’s Mills, and 
to go to Metuchen and Rahway and Eliza- 
beth, where the line will connect with the 
present line of the Public Service Corpor- 
ation. 

The entire length of the road is to be fifteen and five-tenths miles, 
and the road is to be built in Middlesex and Union Counties. The 
terminus at Eliabeth will be near the western boundary of the city. 
The company was incorporated under the Railroad Act of 1903. The 
incorporators and the amount of capital subscribed as set forth in 
the articles of incorporation are as follows: Richard I. D. Ash- 
bridge, of East Bowington, Pa., $19,500; Thomas S. Phillips, of 
Philadelphia, $19,500; Thomas B. Courley, George H. B. Martin, 
John H. Switzer, of Camden; Abraham A. Moyer and Thomas 
Heller, of Philadelphia, $200 each. The company paid to the State 
$37,000 as an incorporation fee. 

The immediate intention of the road is to continuous 
trolley line from Philadelphia to New York, and cut off the time 
now lost by going from this city to Bound Brook and Plainfield 
to get to Newark. «This road will shorten the trolley distance four- 
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teen miles. An agreement has already been entered into between 
the promoters of the new company and the Public Service Corpora- 
tion by which the cars of the Public Service Corporation will use the 
road as soon as it is built. The trolley excursion fare from Trenton 
to Newark is to be $1.50, and the single fare 80 cents. 
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Ohio Electric Light Association. 


This association will hold its next annual convention at Sandusky, 
Ohio, on August 16, 17 and 18 next. 
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Booster Calculations. 


By Wo. A. Det Mar. 


HE booster is a generator placed in series with a conductor for 
T the purpose of neutralizing the drop of potential in the latter. 
The e.m.f. of the generator is made to act in opposition to the 

drop in the line so as to neutralize it partially or entirely, thereby 
causing the combination to act as a conductor of lower resistance. 
If the e.m.f. of the generator were exactly equal and opposite to the 
drop of potential in the conductor, the two would neutralize one an- 
other, and the combination would act as a perfect conductor. It is 
in railway work that the booster has found its principal application. 
The powerful currents required in this service cause the potential of 
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feeders to fall very much at points distant from the generators. It 
may therefore occur that at some points the line voltage will be so 
low as to cause the lights to dim and the cars to run at less than 
their normal speed. This trouble might be remedied by the use of 
extra feeder cables, btit it often occurs in practice that the cost of 
these is so enormous as to be quite prohibitive. It is in such cases 
that the booster finds it application. A small amd@unt of cable and a 
booster will reduce the drop of potential as effectually as a system 
of cables that would cost perhaps several times as much. 

The booster is probably most useful in reducing the potential drop 
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in grounded return feeders. Here a drop of potential that would not 
appreciably affect the operation of the car lights and motors, might 
be the cause of serious electrolytic damage to underground pipes 
and cable sheaths. This is a subject that is scarcely given the con- 
sideration it deserves, but it is gradually forcing the attention of 
railroad officials who have to decide whether it is better to install 
efficient return feeder systems or to run the chances of having to 
pay for the destruction of cable sheaths and pipes. 

The booster is usually a series wound generator having a fairly 
straight characteristic, in order that its voltage may be approximately 
proportional to the load it carries. The characteristic of such a 
generator is shown in Fig. 1, with a straight line next to it for com- 
parison. The deviation from the straight line is principally affected 
by the saturation of the magnetic circuit so that the smaller the 
allowable deviation the more expensive the generator. As, however, 
the curve is always above the straight line at partial loads, the 
booster will act better with partial than with the full load. Hence 
if calculations be made for the full load the booster will more than 
do its work at partial loads. For this reason all booster calculations 
should be made for full-load current. A booster may be either steam- 
driven if in a power station or motor-driven if in a sub-station. The 
method of connecting up a booster to a feeder system as well as 
other details, will be considered later. 

In railway feeder work it is usual to assume the load to be uni- 
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formly distributed along the line, so that going towards the power 
station the current in the feeders gradually increases. The current 
flowing in the feeders to the bus-bars will thus be represented by a 
straight line diagram, as shown in Fig. 2. This occurs where all 
the feeders are connected together so as virtually to form one con- 


ductor. When, however, a booster cable is connected to the feeders 





at a certain point, as shown in Fig. 3, the booster cable being in- 
sulated from the other feeders, except at that point, the current will 
take a course different from that shown in Fig. 2. In this case some 
of the current will be drawn from the line into the booster cables 


and the current diagram will take one of the forms shown in Fig, 4. 
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There are four typical cases to be considered, differing in the vari- 
ous possible distributions of current and potential Case I shows a 
booster which entirely neutralizes the drop in the booster cables and 
reduces the point of connection, J, to the same potential as the bus- 
bar. In this case current is drawn into the booster cables from 
both sides of the point of connection, the current dividing at a point / 
from which the resistance to the bus equals the resistance to the 
point J. In Case II, the booster only partially neutralizes the drop 
in its cables, but nevertheless draws current from both sides of the 
point of connection. Case III shows a booster drawing current only 
from beyond the point of connection, the whole of the current on 
the other side returning to the bus by the line feeders. In Case IV, 
the booster only draws part of the current from beyond the point of 
connection, the remainder returning to the bus through the line 
feeders with the current from between the station and that point. 
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These four cases are represented with their respective curves of cur- 


A fifth case might be added to these, which 
It is only use- 
ful when the permissible drop is extremely small. In this case the 
is maintained at a lower potential than the 


rent and drop in Fig. 3. 
placed in its proper position should precede Case | 


point of connection, J, 
negative bus itself. 
The first two cases resemble one another in their current diagrams, 
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and may, to a certain extent, be considered together. The distribu- 
tion of current in the feeder system, H / J D (Fig. 5), is given by 
GIKCOD. The current with no booster is indicated by the broken 
line, A B C D. When, however, a booster cable is connected at J, 
it will, in the case under consideration, take all of the current from 
beyond it and some of the current from between it and the power 
station. How to determine the position of the point J where the 
current divides will be seen later. It suffices to say here that / and J 
being known, the current “curve” may be drawn by making J] J K = 
CEBandl HG=BF4A. A curve of drop for Case II is shown 
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in Fig. 6, in which the letters H J J D refer to the same points as in 
Fig. 5. In this diagram the drop J N is due to the current KH G J; 
LN to the current J] J K; M P to the current D J C, and J M to 
the current in the booster cable. The drop M P is given for every 
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point J, in Fig. 7. The method of obtaining this curve is indicated 
in Fig. 8, in which the drop curve without booster is given by the 
curve R, and the ordinates, R S, are the same as the ordinates of the 
volt curve in Fig. 7. The drop H N is given in Fig. J; currents 
originating at various points, /,, I,, 1,, etc., and increasing the same 
number of amperes per foot, are assumed, and the drop from H to 
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fas I, I,, etc., are calculated and plotted as the ordinates of the 
curve. Thus the ordinate J, 7, is the drop between H and J/,, with 
a current “curve” J, G,. 


A simple way to obtain the curve shown in Fig. 9 is worthy of no- 
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tice. Fig. 10 gives two curves of potential drop produced respectively 
by currents originating at D and S. It should be observed that the 
difference between the two currents, which is indicated by U JV, is 
equal to HT, and that HU is equal to TV. The drop, SV,, may 
be regarded as the sum of the drops produced by the tapering cur- 
rent 7 V, and the uniform current H T. Now H U=T VP, and 
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SV, is the drop produced by H U, so that SV,=SV,+HTX 
(resistance of H S$) or SV,=SV,—H T (resistance of H S). 

When the curves of Figs. 7 and 9 are plotted for the line in ques- 
tion, it will be easy to make the calculations for a booster to give 
any desired drop of potential. As stated above, these curves should 
be constructed for the maximum current that will last for any ap- 
preciable length of time, and liberal provision should be made for an 
increase of load. 

It is necessary to establish a formula which will give the voltage 
required for the booster. In any closed circuit the sum of the 
differences of potential taken around the whole circuit is zero. 
Hence, referring to Fig. 3, consider the variations of potential around 
the closed circuit R J J H, taking the drop towards the bus as posi- 
tive and away from it as negative, so that if the booster voltage be 
represented by l’, the following equation is obtained: 

Drop in JH + drop in RJ —drop in JJ—V=0O. 

From this it follows that— 

V = drop in RJ + drop in JH — drop in JJ. 

The drops in JH and JJ are given respectively in Fig. 6, as IN 
and LN, so that the above formula may be written, V = drop in 
booster cables +JN—LN. Now, in Fig. 6, JM=DP—MP and 
LN=IN—JM, so that LN=IN—DP+MP, and, therefore, V 
= drop in booster cables + DP— MP. From the two last formulas 
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two important conclusions may be drawn, namely, that the points 
I and J must be so related that LV =—IN+MP— DP, and that 
in order to get a total drop of DP with the booster cables connected 
at J, the booster voltage must be equal to the sum of the drop in the 
booster cables and the total drop DP in the line feeders, less the 
drop MP. 

Referring to Figs. 6 and 9, it should be observed that if a certain 
drop DP be required, the point J cannot be farther away from the 
bus than the point in Fig. 9, having the ordinate equal to DP, and the 
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most distant location for the point J is midway (along the resistance 
—not along the length) between J and D when 7 is at its most dis- 
tant position. Referring now to Figs. 6 and 7, it will be observed 
that J cannot be nearer to the bus than the point in Fig. 7, having 
the ordinate equal to DP. As J can be as near to the station as is 
desired, the possible positions of the points J and J are limited, as 
indicated in Fig. 11. 

It is now necessary to find the most economical point J and its cor- 
responding point J by trial. In order to find the point J for any 
point J, a table should be constructed on the plan given below: 





I . 2 3 4 5 6 
Length Volts Length Amperes Resistance | Drop in // 
H J LN Tg I iT =4/A x 
feet. =IN (MP-DP) feet ohms resist of // 





Different values of H J are chosen between the limits given in Fig. 
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11, and J J being known, column 2 can be constructed. The current 
J K (column 4) is the product of the amperes per foot, and the 
length J J in feet. The correct value of HJ is that which causes the 
quantities in columns 2 and 6 to be equal. A number of points / 
should be tried, and their corresponding points J found according 
to the above directions. It is obviously wrong to choose H J so 
that JV < (MP —OP) as IN must have the same algebraic sign as 
MP and DP, and DP cannot be less than MP. Hence it is useless to 
assume HJ < HI. This narrows the limits between which to try HJ, 
so that very often the correct point J for a given point / will be 
found after three or four trials, 

For any particular value of J, the cost of the booster installation 
is calculated in the following way. Knowing the points J and J, 
the currents J C and J K (Fig. 5) are known. The current carried 
by the booster cables is the sum of these. The size of cable and 
their number are determined by the current they carry so that their 
resistance and the drop in them can be calculated. The voltage of 
the booster is given by the formula V =drop in booster cables + 
DP —MP (Fig. 6). From the current and voltage the kilowatts of 
the booster may be obtained. The cost of boosters is taken at a 
certain number of dollars (say, $75) per kilowatt, and the cost of the 
switchboard panel and wiring (say, $500 to $1,500) added to this. 
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The value thus obtained added to the cost of the cable, including 
installation, gives the total cost of the booster system. 

It is now necessary to return to some general considerations of the 
four cases illustrated in Fig. 4. The third case will be considered 
first as it is the simplest. In this case there are two completed drop 
curves, each of which becomes horizontal where the current is zero. 
Each of these curves may be derived from those given in Figs. 7 and 
9. The drop from the bus to J is given by Fig. 9, and that from J 
to the end of the line by Fig. 7. The total drop from the bus to the 
end of the line, whatever the position of J may be, is the sum of the 
ordinates of these two curves. Fig. 12 gives the curves of Figs. 7 
and g, and one obtained by adding their ordinates. This curve VW 
shows that Case III is not always applicable, as it fails for drops less 
than the minimum ordinate. For any drop greater than this mini- 
mum, there are two possible positions for the point J. An example 
of this is shown in Fig. 13, where the broken lines represent one case 
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and the full lines another, each giving the same drop of potential. 
In Case IV, for a given position of J, the drop is greater than in 
Case III, because the current on the line is greater. Hence a smaller 
drop than is shown by the curve W (Fig. 12) is not attainable by this 
case. 

It is now convenient to consider Case II in connection with the 
curve W. For a given position of J, the total drop will be a maxi- 
mum when J and 7 are coincident, so that Case III is the limiting 
condition of Case II. Hence the total drop cannot exceed the ordi- 
nates of the curve W. Referring to Fig. 14, it will be seen that in 
order to get any given drop HQ, the point J must be chosen to the 
right of where QE intersects the curve V, for otherwise the drop to 
the end will be greater than HQ. This combined with the condition 
that the point J cannot be where the line QE is below the curve W, 
shows that J must be between A and B, or between C and E. If J 
be chosen in AB, the booster will have to carry a very large current, 
but must generate but a small voltage. This is not a practical ma- 
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chine, so that J will generally be in CE. When HQ is less than 
the minimum of the W curve, the possible positions of the point of 
connection, J, lie between A and E. Furthermore, the point J can- 
not be to the right of where QE intersects the curve U, or the drop 
between J and the power station will be greater than HQ. These 
considerations should serve to simplify the calculations by reducing 
the number of trials for the correct positions of J and J. ‘ 

From these considerations it appears that if the desired drop be 
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below a certain amount, Cases III and IV may be left out of con- 
sideration, and that the best way by Cases I and II must be found 
by trial. There are two ways of getting a given drop by Case I. One 
is to get the maximum permissible drop between H and J, and the 
other to get it between J and D. 

When the cost for a number of positions of / has been calculated 
in the way described, a curve like that shown in Fig. 15 may be 
plotted, in which the total cost of the system for different positions 
of J or J is given. The point where the curve reaches a minimum 
indicates the most economical booster scheme that will give the re- 
quired drop. 

The apparatus required for a “negative booster” panel is shown 
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in the diagram, Fig. 16, where the booster is represented as a series 
dynamo driven by a three-phase induction motor. In series with this 
generator are a circuit breaker and switch. This switch has a single 
pole, but double throw, so that at times of light load the booster 
cables may be connected directly to the bus without requiring the 
use of the booster itself. In the case of a booster for the positive or 
non-grounded feeders, a single-pole single-throw switch is required 
between the bus and booster. 

The following guarantees should be required of a booster. After 
a run of twenty-four hours at full rated amperes and volts, the 
temperature of no part of the machine should exceed 40 degs. C. by 
thermometer, above the surrounding air, provided this latter is not 
over 25 degs. C. The booster must also be capable of giving 25 per 
cent overload in amperes or 50 per cent overload in kilowatts for one- 
half hour, and must be able to stand a momentary overload of 100 
per cent in kilowatts. The voltage regulation depends on the amount 
of iron in the field magnets, so that the best regulation is only at- 
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tainable in expensive machines. ‘The actual voltage at any load 
should not differ from the voltage given by the straight line charac- 
teristic (Fig. 1), by more than 20 per cent. 

In order to calculate the current that will flow through the booster 
cables when there is no booster, one may proceed in the following 
way: Let / be the total current taken by the section of line under 
consideration; 1, the current in the booster cables; FR, the resistance 
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of the feeders between H and J; and r the resistance of the booster 
cables. Then the drop in the feeders between H and J is RX ™% 
(/ —1), and the drop in the booster cables between the same points 


These two must be equal, so that 
ri= 14 R (I—i) 


RI 


is r—t. 


{= ——_—_ 
erxXR 
This is an importart calculation, as it enables the influence of the 
booster cables on the drop to be calculated. 
In any feeder system whether or not boosters are employed, the 


value of the energy lost is an important item. The power lost in the 
line is equal to the product of the amperes per foot, and the area of 
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FIG. 17.—PARTICULAR CONDITION IN CASE II. THAT IS OFTEN THE MOST 
ECONOMICAL, NAMELY, WHEN IN = DP. 





the drop curve expressed in volt feet, so that the number of watts 
lost in either the positive or negative system can be easily computed 
with the aid of a planimeter. When, however, there is a booster, the 
watts lost in the booster cables must be added. This may be calcu- 
lated for full load and the kilowatt-hours per day obtained on this 
basis. In order to get the true kilowatt-hours per day this should 
be multiplied by the load factor. This latter quantity is obtained 
in the following way. As the power lost in a conductor is propor- 
tional to the square of the current in it, if the current be variable, 
the mean power lost will be proportional to the mean of the squares 
of the currents. The load factor mentioned above is the ratio of 
the mean of the currents squared to the maximum current squared. 
The mean of the currents squared may be found by squaring the 
ordinates of a load diagram and taking their mean. 
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In comparing the costs of feeder and booster systems, the value 
of the energy lost per annum may be capitalized and added to the 


initial expenditure. 

When a line is supplied with current from two power houses or 
sub-stations, the feeder systems from these two must have about equal 
resistance, or one of the stations will “pull” a greater load than the 


Sub Station Sub Station 


o ee 


FIG. 18. 





other. Hence putting a booster in one station will cause that station 
to carry a greater load unless the other be similarly equipped. This 
will not occur if the positive feeders are broken at the central point, 
as shown in Fig. 18. Hence there may be the choice of two booster 
sets against one booster set, and the cable, etc., for the break. Other 
problems are likely to arise in connection with booster calculations, 
but the foregoing considerations should be sufficient for most 
purposes. 





High Tension Discussion in Chicago. 


The Chicago branch of the American Institute of Electrical En- 
gineers held a meeting on March 29 to discuss the general subject 
of high-tension work inside the station, high-tension being defined 
by the chairman, P. Junkersfeld, to be 5,000 volts and over. 

The Institute paper of Mr. E. W. Rice, Jr., on the relative fire risk 
of oil and air-blast transformers was abstracted by James Lyman. 

W. A. Blanck thought 30,000 volts was the upper limit of air- 
cooled transformers, and the lower limit for water-cooled oil trans- 
formers. Mr. Junkersfeld mentioned the awkwardness of making 
the connections in an oil-cooled transformer of 5,000.to 12,000 volts 
He also stated that the air-blast type is usually 


and large amperage. 
rise 


the cheapest, the difference depending on the temperature 
allowed. Mr. Thomas had an insulated water and oil system frozen 
Mr. D. W. Roper mentioned an oil fire caused by 
the heat from hysteresis. Mr. G. H. Lukes thought the air dia- 
phragm as a fire preventive both good and inexpensive. He sug- 
gested a tank of carbon dioxide on top, to smother the blaze by in- 
jection into the air duct. 

The paper on the use of group switches in large plants by Mr. 
L. B. Stillwell was presented by Mr. F. Woodmansee. It being 
impracticable to discuss this in the abstract, concrete examples were 
suggested by various members, with the conclusion that local oper- 
ating conditions entirely determine the question of installing such 
switches. The operation of these group switches with feeder 
switches under various combinations of time limits was brought 
up, and Mr. W. G. Carlton stated that a ground or short-circuit 
would shut down everything on that bus-bar before the time limit 
would operate if such device were used. 

Oil switches for high voltages were introduced by an abstract of 
Mr. E. M. Hewlett’s paper, and provoked a free discussion of the 
form of cover best adapted for oil switch boxes. Mr. Junkersfeld 
advocated an iron lid containing a glass panel, to reveal what the 
condition of the switch is after opening the switch on a short- 
circuit. A defective switch, if not detected before closing under 
such circumstances, would cause a much more serious shut-down. 
Mr. Sessions considered the glass unnecessary, and would so mount 
the iron door as to allow two inches free air space under its edges, 
providing the iron door with a counterweight and trip, so that it 
could be quickly opened. 


up last winter. 





Long Telephone Circuit. 


The New York Central Railroad system will soon own what it is 
claimed will be the longest private telephone direct wire in the 
world. It will be a No. 8 copper wire along the tracks of the Central 
all the way to Chicago. It will touch every important city on the 
lines of the system, and will, therefore, extend a distance exceeding 
1,000 miles. West of Buffalo the wire will follow the tracks of the 
Lake Shore Railroad, and east of that city it will run along the New 
York Central tracks, coming into Weehawken along the West Shore 
line. The wire will cross the river in cable and will end in the Grand 
Central Station. 
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Synchronous Converters. 


By F. G. Baum. 


T would be presumptuous for the writer to try to improve on the 

I very excellent theory of the synchronous converter given by Mr. 

C. P. Steinmetz, in his book, “Elements of Electrical Engineer- 
ing.” However, I find that students and engineers have considerable 
difficulty in understanding his theory without some explanations, and 
I have found that the following way of approaching the subject gives 
good results. 

If we rotate a continuous-current armature (Fig. 1.) so that we 
get a difference of potential between the brushes, and then con- 
nect a voltmeter to one brush and move the other terminal connected 
to the voltmeter around the commuator so as to get the potential of 





FIGS. I, 3 AND 4.—SINGLE-PHASE CONVERTER. 


the commutator bars as they pass different parts of the field, we ob- 
tain a curve like that shown by the full line in Fig. 2. 

Instead of drawing the commutator bars and winding as in Fig. 1, 
we shall represent the winding by the circular line as in Fig. 3. 

If we connect one point of the armature winding a, Fig. 3, to a 
slide ring and connect an instrument, VY, such as the oscillograph, 
whiclf will measure instantaneous values of potential between the 
slide rings and one brush, it is evident that the curve traced will be 
the same as that shown in Fig. 2. That is, the potential of the slide 





FIG. 2,— DISTRIBUTION OF POTENTIAL AROUND COMMUTATOR. 


ring, counting the potential of the negative brush as zero, is measured 
by the ordinates in Fig. 2. 

Suppose now we connect a second point, diametrically opposite to 
the first, to a second slide ring, S:, Fig. 4, and connect our instru- 
ments for measuring the instantaneous potential between the two slide 
rings as shown. It is evident now that the difference in potential 
between the slide rings is the same as the difference in potential be- 
tween the points a; and a, Fig. 2. But the difference in potential be- 
tween a; and az may be obtained from the curve by subtracting ordi- 
nate a: from a. In the position shown a; is at a higher potential than 
a;. An instant before the position shown a: was under brush B:, and 
dz was under brush A,, in which position there was maximum voltage 
between the slide rings. This maximum voltage is, of course, equal 
to the potential between the brushes of the direct-current machine. 
As rotation goes on a; decreases in potential and az increases, until 
¢he points are opposite the center of the pole faces, when the differ- 
ence in potential becomes zero. Then az increases, and a: decreases, 
until a2 is under B. and a: under B:, when we again have maximum 
voltage but the reverse of before. That is, for each revolution of 
the armature the potential difference between the slide rings passes 
through a cycle as shown in Fig. 5. 

We, therefore, obtain an alternating e.m.f wave from a direct-cur- 
rent machine, by connecting two diametrically opposite points to two 
slide rings. (In a two-pole machine we connect diametrically opposite 
points to the slide rings; in a multipolar machine we must connect 
one point opposite each N pole to one ring and one point opposite 
each S pole to the other) to two slide rings. 





We may supply direct-current to such a machine driving it as a 
direct-current motor, and take off alternating-current. Or we may 
supply alternating-current driving it as an alternating-current motor 
and take off direct-current. Such a machine is called a rotary con- 
verter, and is most generally used for converting from alternating 
to direct current. We may also drive the machine mechanically and 
take off alternating and direct current simultaneously. 

FREQUENCY OF ALTERNATING CURRENT. 

It is evident from the above explanation that the frequency of the 
alternating potential in a two-pole machine is equal to the revolu- 
tions per second of the armature. For an alternating current having 
frequency of 60 cycles the armature would have to make 60 revolu- 
tions per second, or 3,600 r.p.m. This speed is too high even for small 
machines, and therefore rotary converters are made multipolar. Even 
then it is a difficult matter to build rotary converters of large capacity 





FIG. 5.—SINE WAVE OF PRESSURE. FIGS. 0 AND 7.—TWO-PHASE CONVERTER. 


for as high a frequency as 60 cycles. For, as we increase the num- 
ber of poles to reduce the speed, the diameter of the commutator 
must be increased to keep the voltage between the commutator bars 
within safe limits. This is a difficult matter, and, except for small 
capacities, rotary converters are generally not recommended for a 
greater frequency than 30 or 40. 

If, instead of bringing taps from a, a, Fig. 4, to the collector 
rings, it were possible to rotate the alternating-current brushes di- 
rectly on the commutator we could obtain an e.m.f of any frequency 
from any direct-current machine, no matter what its speed, by merely 
revolving *the brushes at the frequency desired. To carry this out 
practically would mean building a commutator outside the bearing of 
the machine and then rotate the brushes by a small synchronous 
motor. It is very probable that the difficulties are insurmountable in 
a practical way, especially the sparking which would occur at the 
brushes. 

WAVE FORM AND RATIO OF CONVERSION. 

It is generally considered best, for general purposes, that the curve 
shown in Fig. 5 should be a sine wave. Now, what is the necessary 
condition that we get a sign wave of e.m.f. from the converter? 

The maximum e.m.f. obtained is when ai and az are directly under 
the direct-current brushes. Suppose the diameter of the circle in 
Fig. 6 represents this maximum potential, E. Then when the arma- 
ture has rotated through the angle, 0, the potential between the slide 
rings should be E cos 8, which is represented by the projection of 
a; dz on the vertical diameter. This means that the potential differ- 
ence between brush B: and az must be represented by the projection 
of the arc of the circle from B: up to a2 on the vertical diameter, and 
represented by e. Similarly, the potential between B. and a, must 
be ec. This means, further, that the potential between any two points 
of the armature b,bz is represented by the projection of the length of 
the arc on the vertical diameter. The equation of the curve in Fig. 


2 1S 


E+ Ecos 9, 
ordinate = 
2 


© being measured from the brush B, as shown. 

In Fig. 2 the heavy line represents the curve obtained in an ordinary 
direct-current machine not built for converter work. The dotted line 
shows the curve as it should be to give a true sine wave. As we see, 
the curves differ very little, and it is generally found that any arma- 
ture completely overwound gives a close approximation to a sine wave, 
with the ordinary design of pole pieces. However we find occasion- 
ally machines with distorted waves, and it is difficult to operate these 
as synchronous converters, owing to “hunting,” caused by a difference 
in wave between generator and converter. 

With two diametrically opposite points we obtain practically a sine 
wave from any direct-current machine; but it is easy to see that if 
we connect two points very near together to two slide rings we will 
not obtain a sine wave, unless the potential of distribution around the 
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commutator is as shown by the dotted line in Fig. 2. With two points 
very close together we would obtain from an ordinary direct-current 
machine the curve of magnetic distribution, since owing to the small 
and equal air gap the angularity of the coil may be neglected. We 
will therefore not get the same e.m.f. curve from a three-phase con- 
verter as from a single-phase, because for the three-phase the arma- 
ture is tapped every 120° instead of 180°, as in the single-phase or 
two-phase. 

We may obtain a two-phase converter by tapping the armature as 
in Fig. 7, the phase bb. being taken midway between aiaz. A three- 
phase converter may be obtained by tapping the armature as in Fig. 8. 

RATIO OF ELECTROMOTIVE FORCES. 
Since in a single-phase or two-phase converter the maximum alter- 





FIG. 8.—THREE-PHASE FIG. 9.—SIX-PHASE DIA- FIG. 10.—SIX-PHASE 
CONVERTER, METRICAL CON NEC- ss DELTA. 
TION, 


nating-current potential is equal to the direct-current brush potential, 
the effective value of the alternating e.m.f., assuming a sine wave, is 


E, = E/V2 = .707 E. (1) 

In a three-phase converter the maximum potential between a; and az 
would be when the arc, a: a2, has a maximum projection on the diam- 
eter, B:B:. This length will be the length of the cord a:az. This may 
be easily found as follows: The length of the radius of the circle, 


EV3. 
Oa, is E/2, and the length of the cord, a:az, is therefore ——- The 
2 
effective value of the potential is 
EV3 
2V2 


The only other converter used to any practical extent is the six- 
phase converter. This may be obtained by tapping the armature at 
six points as shown in Fig. 9. Evidently we may connect one phase 
across the diameter as shown in Fig. 9 or across 120° as in Fig. 10. 
The first is the diametrical connection which has the advantage of 
a higher voltage between slide rings over the “delta” ( ) shown in 
Fig. 10. 

FIG. 10. SIX-PHASE, DELTA CONNECTION. 


If there are n collector rings the voltage between adjacent collector 
rings will be 


E sin T/n 
Ey chien accat (3) 
V2 
as may be easily proved. 
RATIO OF CURRENTS. 

Consider again the converter as transforming from direct to alter- 
nating. Suppose J amperes direct current is consumed by the con- 
verter, what will be the output in alternating current? Take first a 
single-phase converter. Since for a complete cycle the direct-current 
input must be equal to the alternating output, neglecting losses, we 


must have, assuming the alternating current to be in phase with the 
pressure, . 


EI= El, (4) 
in which E; and J; are the effective values of alternating pressure and 
current. But we have E: = E/V2; substituting above we obtain 

I = IV2 
That is, the effective value of the alternating current is the V2 times 
the direct current. Now the maximum value of the alternating current 


is V2 times the effective, and hence the maximum value of alternating 
current 


I, max = 2l (5) 


1 








Vor. XLIII, No. 15. 


Hence, in a single-phase converter the maximum value of alternating 
current is twice the direct current. At the instant then when the al- 
ternating current is a maximum, that is, when points aia. pass under 
the direct-current brushes, twice as much power is given out on the 
alternating side as comes in on the direct. | When, on the other 
hand, the alternating current is zero, power is being taken from the 
direct-current mains at the same constant rate as before. 

Referring to Fig. 6, when aiaz are in the position shown the alter- 
nating-current pressure is E cos 9, and if the current is in phase 
with the pressure, its value is 2] cos 0. The instantaneous power go- 
ing out on the alternating side then 2EJ cos* 9. The in- 
stantaneous direct-current power taken by the armature is EJ. The 
difference between these must be the power given to or taken from the 
armature. 

Power given to armature = 2E/ cos*O — El 
= EI] (2¢0s* 9 —1) = El cos 29 (6) 

In a single-phase converter, therefore, when aia, pass under the 
brushes, a direct current, J, flows to the converter but an alternating 
current, 2/, flows to the collector ring (Fig. 11). We may regard 
the direct current, J, as flowing direct from the direct-current mains 
to the alternating slide rings without going into the armature. 
The source of the other current, J, necessary to make up the differ- 
ence between the alternating and the direct-current is, in this 
position, the armature, the inertia of the armature supplying the 
power, EJ. When aia: have moved through 90 degrees to the position 
shown in Fig. 12 the alternating curregt is zero, but the direct current 
is still 7. The direct current, J, flows then from brush to brush, 
giving back the power, E /, to the armature rotating mass. In a sin- 
gle-phase converter then the armature acts alternately as a motor and 
as a generator twice per cycle. As we shall see, because of this fact 
the single-phase converter does not commutate as well as the poly- 
phase converter, in which the flow of power to and from the converter 
is at every instant the same, neglecting “hunting” and losses. 

In a two-phase converter the power, EJ, is flowing to the arma- 
ture from the direct-current mains. The outgoing energy on the al- 
ternating side for a complete cycle must equal the incoming energy 
for the same time. Since we have two phases we have 


El = 2B (7) 
But E, = E/V2 
Therefore J; = J/V2 or 
I, max = I (8) 
That is, the maximum value of the alternating current is equal to the 


direct current. Here we see that in a two-phase converter when aid: 
are directly under the brushes all the incoming direct current flows 





FIGS. II, I2 AND I13.—RATIO OF CURRENTS. 


directly to the alternating slide ring, and there is no current 
in the armature (this assumes no losses). When bibz are on the 
brushes the same thing will occur in the direct-current passing direct 
to the slide ring without entering the armature. 

We can easily see from the above that there will be less heating 
in a two-phase converter than a single-phase, because four times per 
revolution the armature current is zero—that is, the direct current 
passes directly from the direct-current mains to the alternating-cur- 
rent circuit without going through the armature—and for a consider-, 
able time the armature current is nearly zero. In a six-phase con- 
verter, diametrically connected there will be no armature current 
six times per revolution. In a three-phase converter three times per 
revolution the current flows over only a part of the armature. 

HEATING OF ROTARY CONVERTERS. 

With the above as an introduction, to give some idea of what occurs, 
let us calculate in as simple a manner as possible the heating of a 
single-phase and a two-phase converter. First, consider a single-phase 
converter, Fig. 13. It is simpler here to consider the direct current 
flowing from brush to brush just as though it were a direct-current 
machine, a current, //2, flowing down each side of the armature. The 
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alternating current, 2] cos 9, flows from az to am, J cos O flowing over 
each half of the armature, as shown in Fig. 13. We need only con- 
sider the heating of one side of the armature from brush to brush, as 
the other side will be the same. 

The actual value of the current in that part of the armature be- 
tween B: and a will be the sum of the alternating and direct current; 
that is, equal to J/2 + J cos 9; and the current in that part of the 
armature between a: and b, will be the difference between the alter- 
nating and direct current, and hence, equal to J/2 — J cos 8. The 
resistance between B: and a; is proportional to O, and the resistance 
between a and B; is proportional to (7 — 9). The instantaneous 
heating in the position shown is therefore proportional to c 

Instantaneous heating = (//2 + I cos 9)? 9 + (1/2 —I cos 9)? 
(7 — 9). 

= (J/2)? [11 + 2cos 9)? O + (1 —2 005 9)? (T— B)]) 
= (J/2)? |7+890cos9 + 47 cos’ 9 — 47 cos 8), 
and the average heating is the average value of this between the 
limits of 9 and 7, 
Average heating 


z 
~ (1/2)? (7 +80 cosO +47 cos O —47 cos 9) dO 
: 7 
= (12)? (72 4 2m? — 16) 
T 
= (1/2)’ 7 (3 — 16/7)? = (1/2)* 7 (1.37) (9) 


The factor 7 comes in because the resistance of one side of the 
armature has been assumed to be equal to 7. 

If this machine were acting as a direct-current generator, deliver- 
ing the current, J, the heating of each side of the armature would 
be proportional to (//2)? 7, and hence we see that the /’R loss in the 
single-phase converter is 37 per cent. greater for the same output than 
the same machine as a direct-current generator. To give the same 
heating the output of the rotary must be decreased. The rating of a 
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FIGS. 14 AND 15.—RATIOS OF CURRENTS, FIG. 16.—RECTANGULAR CUR- 


RENTS IN COILSD & C, 


direct-current machine must be 1/V1.37 = .85 x rating as direct-cur- 
rent generator, for the same heating. 
In the two-phase converter, Fig. 14, we must consider the current 
in three parts of the armature. These currents are as follows: 
Current between B: and a, = J/2 (1 + cos 9 — sin 9) 
Current between a,.and b, —]/2 (I — cos 0 — sin 9) 
Current between b; and Bi = //2 (1 — cos 9 + sin O) 
To get the average heating we integrate between the limits of O and 
7/2, because from 9 = 0 to 9 = 7/2 the armature current passes 
through all possible values. We get, then, by proceeding as before, 
Average heating ; 


= 2/7 (I/2)?{ (27+ 49 cos 9—27 cos 9 —40 sin 0) dO 


= ([/2)2@ (2—16/7?) = (I/2)*7 (.37) (10) 


Here we see that the heating of a two-phase converter is only 37 per 
cent. of that of a direct-current generator for the same output. In 
order to get the same heating the output may be increased to 


1/V.37 = 1.64 times output of direct-current machine. The capacity 
: ee ; ; 
of the two-phase converters is a = 1.93 times that of the single- 
«€ > 
phase. 


While the above method gives us a good insight into the real rea- 
son for the decreased heating of polyphase converters it becomes la- 
borious to work out each case separately. A general method due to 
Mr. Steinmetz will now be given. No clearer piece of mathematical 
reasoning has ever been given. 

In a converter having collector rings tapping the armature at n 
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equal spaces around the commutator the voltage between adjacent col- 
lector rings will be: 


E sin (7/n) 
— 3(b) 


V2 


E= 





(In a single-phase converter nm = 2, in a two-phase converter 
a= 4, Ge.) 

The current between two collector rings may be obtained by the 
equation (assuming no lag of alternating current) : 


tn 7 = B1 (11) 
By substituting the value of E’ we obtain 


Iv2 
t=——— (12) 
n sin 7/n 


Now consider a coil, c, of the armature at an angular distance @ 
from the position midway between two adjacent collector rings, as in 
Fig. 15. The alternating e.m.f., and therefore the current between 
d:d2 will reach a maximum value when the angle ¢ is 90°. Now it is 
evident that the direct current in every armature coil reverses when 
the coil passes under brush B; or Bz, The alternating current, how- 
ever, in any armature coil between a: and az is the same. If we plot 
the rectangular direct current in the coil, d, counting time when the 
coil passes from one side of the brush to the other we obtain the 
curve, d, shown in Fig. 16. In successive armature coils the rect- 
angular currents are displaced in phase. ‘That is, for example, the 
current in the coil c is as shown by the curve, c, in Fig. 16. The 
alternating current being thesesame throughout the section between 
a, and az the direct and alternating currents are thrown more and 
more out of phase as we pass from d to a: or az, as shown in Figs. 
17, 18, 19 and 20. At the alternating leads, a: and a2, the alternating 
and direct currents are out of phase by the angle 7/n. 

FIGS. 17, 18, I9 AND 20. 

The direct current, then, in the coil, c, is 7/2 for half a period; 

that is, from the time the coil passes from B: to B:. The current in 


coil d is V2’ sin ¢, I’ being taken from equation (12). The alter- 


FIGS. I7, 18, IQ AND 20.—PHASE RELATIONS. 


nating current in coil c is V2 I’ sin (6 — a). By substituting the 
value of J’ from equation (12) we obtain 


2] sin (g — @) 
Alternating current = ————— — (13) 
nsin T7/n 





The actual current in the armature coil, c, is the difference between 
the alternating and direct current, and is therefore equal to 


2! sin (6 — a) —TI/2 
n sin T/n 
(4 sin (6 — a) 


= //3 . ee, 
n sin T/n, 


The effective value of this current is 





i 
7 


bei os Shia 





6094 
7 7 (4 sin (6 — 4) —1) dp 
fat 1/2 7,*dado- I/2 1/7 et eee 
f \ uP eo : \ | J 0 n sin T/n 
ES 8 lo cos @ 
=I/2 ,{ +i —-——— (14) 


\ nm sin’ W/m nw sin T/n 
I/2 is the armature current of a direct-current generator, and hence 
for the same output the ratio of the heating of the coil, c, of the con- 
verter to the heating when used as a direct-current generator is 


I, \? 8 16 cos a 


Y = = 
I/2 





n* sin? 7/n nT sin T/n 


This ratio is a maximum at the alternating leads a: and az, where 
@ = 7/n, and is a minimum for the coil, d, midway between a, 
and a. The value of Ym and Yo, the maximum and minimum values 
of Y a may be obtained from equation (15) by substituting a = O 
and a = 7/n. 

The average heating of the armature is obtained by integrating 
Y a over the width of the coil between a, and a,. Doing this we 


obtain 
e ain 
Average heating = Ya=n/7 j Yada 
oO 
8 
= + 1 — 16/7” (16) 





n® sin? T/n 
By substituting n = 2 and n = 4 we verify equations (9) and (10). 
The rating of the converter will be . 
R&ting = i/V Ya 
The following table, given: by Steinmetz, may be worked out by 
substituting different values of n: 


(17) 


Type. Dir.-Cur. Single 3 4 6 12 o 
Gen. Phase. Phase. Phase. Phase. Phase. Phase. 

DD. wie chanawce beeees 2 3 4 6 12 
RO’ i nvsncee ee se sass 1.00 .45 .225 -20 -19 .187 ie 
errs eer 1.00 3.00 1.20 -73 -42 -24 bari 
Saka coe weoas vase 1.00 1.37 -555 “47 -26 .20 
Rating (by mean 

arm. heating) 1.00 85 1.34 1.64 1.96 2.24 2.31 


For tables of capacities taking into account mechanical losses or 
wattless currents the reader is referred to Steinmetz’s ‘Elements of 
Electrical Engineering.” 

ARMATURE REACTION. 

Consider the single-phase converter. The direct current may be 
considered as flowing down each side of the armature from brush to 
brush as though the alternating current were not present. With the 
brushes in the neutral position this would give us a magnetomotive 
force which may be represented by the line s 0, Fig. 21, the point o 


being the centre of the larger circle. When a, and a, are di- 
rectly under the brushes; the alternating current is double 
the direct current, but opposite in direction. The M.M.F. of the 





ARMATURE REACTION. 


FIG. 22. 


* TWO-PHASE CONVERTER. 


FIG. 21. ARMATURE REACTION 


OF SINGLE-PHASE CONVERTER. OF 


alternating current when a: and a: are under the brushes will then be 
represented in magnitude and direction by O 7, the diameter of the 
small circle in Fig. 21. This gives the resultant M.M.F. of s T. 
When aa: have moved to the position shown in Fig. 21, the M.M.F. 
of the alternating current will be represented by the line o a’. The 
M.M.F 


whatever position 


locus of the alternating may be easily seen to be 
the circle o JT a’. In the alternating 
are, the resultant M.M.F. of direct and alternating current gives a 


vector of constant magnitude and the direction is the line giving 


leads 


the two alternating-current taps (this in a two-pole machine) s 7. 


sT is a vector rotating with twice the frequency of the alternating 
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current. The armature reaction of a single-phase converter, there- 
fore, passes from a generator reaction to a motor reaction twice the 
revolution.. On account of this the commutation of the direct-cur- 
rent converter is not as good as that of the polyphase converter. 

In the polyphase converter the armature reaction is practically 
absent, as may be easily shown. The demonstration will be given 
for a two-phase converter. 

In Fig. 22 the line o s represents the direct-current M.M.F. (for the 
same current intake os, Fig. 22, and s o, Fig 21, will be the same 


Regulation of Shunt Converter’, 

« Compound « ; 11 series turns 
“ « 5 11 series turns. 
per pole. Reactance1.20hms. 


cna: -_ 


Output in K.W, 
‘ 6 8 10 RL 





FIG. 23.—REGULATION OF CONVERTER. 


magnitude, but to give a simple result in each case a different scale 

is taken). The M.M.F. of phase aia will be again oa’, and the 

M.M.F. of phase bbz will be ob’. The resultant of oa’ and ob’ gives 

the length o T, which is equal and opposite to the M.M.F. of the 

direct current. Hence the alternating and direct current M.M.F. are 

balanced, giving little reaction for a balanced polyphase converter. 
COMPOUNDING OF CONVERTER. 

At constant impressed alternating potential the direct cur- 
rent voltage will be practically constant also. Varying the field ex- 
citation of the converter will not materially affect the ratio of conver- 
sion. The regulation of a converter is better than that of a direct- 
current, shunt-wound generator on account of the absence of arma- 
ure reaction. In Fig. 23, curve I shows the regulation of a shunt- 
wound converter, and curve, II, the regulation when the converter 
was compounded with 11 turns per pole. The only way to compound 
the rotary is to automatically vary the pressure at the alternating- 
terminals. This can be done by introducing reactances into 
the line and then compound-winding the rotary, so that as the load 
comes on the rotary the leading alternating current drawn by the 
machine will cause a rise in pressure through the reactance. This 
problem then is the same as that of compoundifg a synchronous 
motor! so the changes of load will affect the pressure at the machine 
terminals in a desired way. Curve III, Fig. 23, gives the regulation 
of a converter with external reactances. 





Trolley to Haul Logs, 


It is stated from Bangor, Maine, that a trolley system is in suc- 
cessful operation in the Maine woods, hauling heavy loads of logs. 
It is the invention of A. O. Lombard, of Waterville, and is somewhat 
like the flat construction cars used on street railways. It is twenty 
feet long and six feet wide, and its wheels, like those of the steam 
hauler, run on an endless lag bed, supported on roller bearings, while 
the framework of the bed is so constructed that the machine ac- 
commodates itself to all knolls and other irregularities in the road. 
The cog gears which do the driving are so constructed that no 
matter what the position of the machine they always turn within 
each other. The machine is fitted with two twenty-five horse-power 
motors and a Westinghouse controller, and is geared to run about 
four miles an hour. Over the the machine a rocker is 
pivoted, and on this is rested one end of the load of logs to be 
hauled, the rear end of the load being supported by a common 
Other sled loads of logs may be attached in tow. The 
58,280 


axle of 


logging sled. 


hauling capacity of the machine has been tested as high as 


ft. at a trip. 

The electric machine runs over a road seven miles long, the usual 
trolley system being used, current being generated at a water power 
plant with steam reserve. Illuminating current is also supplied by 
the plant, and the logging roads and landings are brilliantly lighted 


with electricity. 


1 Synchronous Motor Calculations, by I. G. Baum, ELectricaL Wortp Aanp 


ENGINEER, May 17, 1902. 
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The Telephone Substation.—III. 


3y ArTHUR V. Asport, C.E. 
The mounting of an induction coil usually depends on the place 
where it is to be used. Coils which accompany a wall or cabinet set 
are merely wound on a spool and placed i: a chamber made by ex- 





-——_—_————_ 





Fic. 'F0: 


panding the base of the transmitter arm, as illustrated in Fig. 14. 
For switchboards and desk sets when the coil is to be attached to 
neighboring woodwork it is usually mounted on a wooden base, a, as 
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in Figs. 10, 12 and 12. Fig. 15 is from a photograph of the group of 
coil dissected to form Table 5. 

As an aid in designing the winding of induction and other coils 
Table 6 is appended, collected from experimental data gained in the 
winding of many coils with various kinds of insulation. 

Owing to the scarcity of data upon induction coil construction, the 


design of a new coil is more or less a matter of experiment, and for 
this purpose it is well after roughly designing the windings to con- 
struct experimental coils which shall enable the design to be tested. 


TABLE VI. 





DATA FOR WINDING COIL: 


“ Resistance Ohms per Cubic Inch. Inches 
oe 23 2¢ v w¢ 
ee 2s 3s 2a 22 
Hz Ho As ns AS 
0000 -OOOOIII -0000086 awe bas ae -6418 
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21 -9150 7110 1.104 1.010 -0353 

22 1.345 1.000 1.541 1.442 .0%22 

23 2.218 1.600 2.760 2.367 02901 

24 3.241 2.339 4.280 3.625 .0271 

25 4.361 3-415 6.620 5.530 .0263 

26 6.666 5.003 10.400 8.382 -0249 

27 II.O1 7.250 15.79 12.73 .0208 

28 17.04 10.50 24.30 19.49 o184 

290 23.11 14.20 7.00 25.60 O177 

30 34.42 21.21 56.21 $3.1 0168 

31 49.85 30.10 85.98 63.60 0136 

32 70.58 41.00 128.90 91.55 0146 

33 102.00 57-90 197.00 127.00 0137 

34 147.60 81.30 307.90 01.10 128 

35 209.10 100.4 434.8: 87.5 

30 294.00 150.4 500.0 41 oO Is 

37 445.00 201.0 943.0 533-0 0109 

38 544.00 268.0 1385.0 823.0 O105 

39 762.00 304.0 2000.0 1145.0 10993 

40 1085.00 488.5 3050.0 1611.0 -00943 
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.02984 .02127 -02328 121.200 95-0100 184.1 153.6 
02726 -O1921 .02136 147.000 109.6000 225.9 182.5 
02567 -01734 .01938 192.000 126.3000 277.1 21.8 
02403 015.78 -01772 234.000 144.2000 334-5 266 
02259 .01426 -01624 255.200 163.2000 409.5 315.8 
02131 -01296 -01497 296.600 183.5000 486.9 373-3 
-02009 01182 .01381 342.600 206.3000 597.2 436.6 
-OIQII 01078 -01279 392.000 228.0000 716.0 509 
-O1I8I5 -009842 .01188 444.500 253.0000 860.0 545.0 
1737 008921 -O1106 502.800 276.1000 1046 682.0 
11666 01032 569.100 300.5000 118: 782.0 
60 760506 -009662 632.000 326.0000 1410 890 
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For this purpose it is advantageous to arrange the primary and sec- 
ondary to be separable so that the combination of various primaries 
with other secondaries may be tested. For example: Assume that a 
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100 turns and one with No. 19 wire, giving 200 turns; also one with 
No. 27 wire, obtaining 400 turns and one with No. 32 wire, giving 500 


turns. 
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Fic. 11.—IRoN-CLAD INDUCTION CoIL FoR SWITCHBOARD OPERATOR’S COMMON BATTERY TRANSMITTER. 


coil having 300 turns in the primary and 2,500 turns in the secondary 
be considered desirable. Assume the core to be from % in. in diame- 
ter and provide a winding space of 5 ins., construct five such cores; 
wind one with two layers of No. 24 wire. This will give approxi- 
mately 300 turns. Wind one other core with No. 13 wire, obtaining 


Construct in a similar manner five secondaries, each wound 





upon a paper tube so that they may be slipped over any one of the 


primaries. 
2,500 turns in five layers; 


One secondary should be wound of No. 33 wire, giving 
one with No. 24, giving 1,000 turns; one 


with No. 28, giving 1,500; one with No. 36, giving 3,000, and one with 


No. 35, giving 4,000 turns. 








TABLE VI.—DATA FOR WINDING COILS. 


Turns per Linear Inch. 


Diameter in Mils. 


> ‘ Over Insulation. 
- é 2¢ $¢ 2 2 ag 6 og 
ge g gs 3 ef Ba fe 86 BS 
ee m9 as As ns AS ans As 
0000 460.000 610.000 eee «aco0  ‘Getew 1.558 1.368 
000 409.640 590.000 eee i Gate |» WOME 1.605 1.406 
00 364.800 525.000 ne Ce ne oe 1.815 1.530 
o 324.950 475.000 RO» ateete | Netnaars 2.140 1.980 
I 289.300 299.300 SELBOO | Gites §= = bv 0% 3.170 3.090 
2 257.630 267.630 See. eek © “nea 3-540 3-400 
3 229.420 239.420 249-400 = eevee = — vate 3-970 3.850 
4 204.310 214.310 222.300 «i «eevee j§ cvevco 4-500 4.300 
5 181.940 189.940 TRO 80 sek alias 5.090 4.890 
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7 144.280 152.280 Peete Keswie” “oo Rae 6.200 6.050 
8 128.490 136.490 See Gea °  miete 7.050 6.710 
9 114.430 122.430 eee. ievegen o. “rena 7.460 7.370 
10 101.890 108.190 Te Gb? |) Cee ee 8.540 8.350 
II 90.742 97.042 Oneae 8 (Gidhae. 9 3 wees 9.700 9.360 
12 80.808 87.108 SEO. -sttae Kener 11.200 10.390 
13 71.961 78.261 BAO 9 (aS6ae Weses 12.000 11.400 
14 64.084 70.384 DEe° “Biased? ~ swe e's 13.000 12.500 
15 57.068 63.368 Seren seen © 29 eee 15.370 13.770 
16 50.820 57.120 Dene = “Gace  Jecera ais 16.740 15.200 
17 45.257 51.557 SO OS 1 eesek: atrivor 17.740 16.700 
18 40.303 46.603 SO005 waar. Seeiwis 19.500 18.340 
19 35.390 41.690 47;:000 «seen ti¢aes 22.770 20.140 
20 31.961 37.861 42.161 34.261 36.161 25.700 22.500 
21 28.462 34.362 38.662 30.762 32.662 28.300 24.500 
22 25.347 31.247 35-547 27.647 29.547 31.000 26.700 
23 22.571 28.471 32.771 24.871 26.771 34.400 28.970 
24 20.100 26.000 30.300 22.401 24.300 36.900 31.350 
25 17.900 23.800 28.100 20.200 22.100 38.000 33-920 
26 15.940 21.840 26.140 18.240 20.140 42.000 36.290 
27 14.195 20.095 24-395 16.495 18.395 48.000 38.950 
28 12.641 18.541 22.841 14.941 16.841 53.000 41.610 
29 11.257 17.157 21.457 13.557 15.457 56.500 44.270 
30 10.025 15.925 20.255 12.325 14.225 59.660 46.930 
31 8.928 14.828 19.128 11.228 13.128 64.125 49.780 
3 7-950 13.850 18.150 10.250 12.150 68.600 52.340 
33 7.080 12.980 17.280 9.380 11.280 73.050 55-100 
34 60.304 12.204 16.504 8.504 10.504 77.900 57.579 
35 5.614 11.514 15.814 7-914 9.814 82.600 60.040 
36 5.000 10.900 15.200 7.300 9.200 87.100 62.510 
37 4-453 10.353 14.653 6.753 8.653 91.870 64.700 
38 3-965 9.865 14.165 6.265 8.165 95.000 66.800 
39 3-531 9.431 13-731 5.831 7.731 100.700 68.800 
40 3-144 9.044 13-344 5-344 7.344 106.000 71.200 


47.02 
52.06 
57-67 
63.36 
70.11 
77-14 
84.64 
92.72 
101.65 
112.1! 
119.70 
130.15 
140.60 


151.05 
163.40 
177.65 


Double 


silk. 


103.55 
:I0.20 
116.85 
122.55 
129.20 


Single 


cotton. 


2.4285 
2.5760 
3-2942 
4-5070 
10.0489 
12.5400 
14.7609 
20.2500 
25.9081 
32.0350 
38.4400 
49.7025 
54.6516 
72.9216 
94.0900 
125.4400 
144.0000 
169.0000 
236.2369 
280.2276 
314.7076 
380.2500 
518.4729 
650.4900 
800.8900 
961.0000 
1183.3600 
1361.6100 
1454.0000 
1764.0000 
2304.0000 
2809.0000 
3062.2500 
3559-3156 
4112.01562 
4705.9600 
5336.3025 
6068.4100 
6822.7600 
7586.4100 
8440.0969 
9025.0000 
10140.4900 
11236.0000 


Turns per Square Inch. 


Double 
cotton 


11.55000 
13.8125 
18.4900 
23.9121 
29.4549 
36.6025 
45.0241 
54-3169 
69.7225 
87.6096 
107.9521 
129.9600 
156.2500 
189.6129 
251.0400 
278.8900 
336.3556 
405.6196 
506.2500 
610.2500 
712.8900 
839.2609 
982.8225 
1150.5664 
1316.9641 
1517.0925 
1731.3920 
1959.8329 
2202.4249 
2478.0484 
2739-4756 
3036.0100 
3314-3949 
3604.8016 
3912.5001 
4186.0900 
4462.2400 
4733-4400 
5059.4400 


767.2900 
959.1400 
1182.6721 
1468.4761 
1795.2169 
2210.8804 
2710.2436 
3326.8289 
4014.4896 
4915.4121 
5841.4796 
7163.9296 
8595.9984 
10332.7225 
12568.6521 
14328.0900 
16939.0225 
19768.3600 
22816.1025 
26669.5600 
31578.5225 


As each secondary may be tested with 





1031.0521 
1262.3809 
1532.9396 
1843-8436 
2191.1761 
2661.5281 
3184.3449 
3789.6336 
4460.9041 
5 240.3121 
6113.6761 , 
7084.5889 

81.79.3936 
9389.6100 
10722.6025 
11144.0400 
13653.9225 
15018.5025 
16692.6400 
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THE TELEPHONE SUB-STATION. 





608 


any one of the previous primaries, the construction of five coils will 


give twenty-five combinations. A trial with each of these will show 





SPECIFICATIONS FOR FIG. 10. 
Core: Bundle of No. 24 soft iron wire. 

Diameter of core, % in. 

Length of core, 6% in. 

Winding space, 6 in. 

Paper insulation around core 3/g9 in. thick. 
Winding: Inside winding. 

Resistance, .5 ohms. 

380 turns No. 18 single covered wire wound from end to end of core in 

three layers. Cotton covered. 

Two layers of common paper insulation around it. 
Outside winding: 

Resistance, 84 ohms on each side = 168 ohms total. 

2500 turns on each side = 5000 turns total. 

Wound from end to center and from center to end of core 


Secondary. Two coils separated by hard rubber ring 1/1, in. thick. 








TIG. 14.—INDUCTION COIL IN BASE OF TRANSMITTER. 
Terminals: Primaries to operator’s telephone. 
I.. L. to keyboard. 
T. T. to telephone. 
G. to center of telephone or ground. 
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which combination gives, on the whole, the best results under the 
particular circumstances the coil is to be used, and from a prelimi- 








German silver winding wound differentially, insulated by a covering of 
heavy wrapping paper to prevent contact with the iron casing of the 
coil. 

Terminals: The winding which includes the 50 ohms of copper and the 100 ohms 
of German silver is the primary and will be stamped 150 ohms at the 
terminals. 

The 50-ohm winding is the secondary and will be stamped 50 ohms at the 
terminals, 


SPECIFICATIONS FOR FIG. 12. 


l'rame: Two heads, maple painted black % in. thick 1% in. by 1% in. Core 
tube, paper made of a sheet 63% in. wide, 9 in. long, .004 in. thick 
rolled around a mandrel ™% in. diameter and glued. 
Tube glued into heads. 
Base: Black walnut, varnished, 11 in. long, 1% in. 
Core: Best annealed iron wire, varnished, cut 634 in. long. 
Diameter of wire, .016 in. 
Primary: Single white silk covered copper wire. 
Diameter, 0.16 in., No. 28 B. & S.; to be wound in two parts, each having 
1550 turns. 
Resistance, 16 ohms. 
Terminals to be reinforced with stranded wire throughout and soldered 
to clips as in drawings. 
Winding to be in two layers. 
Secondary: Single white silk-covered copper wire diameter, .013, No. 28 B. & S.; 
to be wound in two parts, each having 1550 turns. 
Resistance, 23 ohms. 
reinforced 


wide, % in. thick. 


Terminals to be with stranded wire and brought out and 
soldered to clips as in drawing. 
Winding to be in two layers. 


Coil to be wrapped with black ‘“‘seal cloth.’’ 


SPECIFICATIONS FOR FIG. 13. 
Frame: Two heads to be made of maple, varnished, shaped as at A A B, Fig 13. 
Heads to be !1/;g in. thick, 15/1, in. in diameter. 
Core Turn: To be made of a sheet of paper 6% in. wide, 9 in. 
thick, rolled on a mandrel 1% in. in diameter and glued. 


long, .004 in. 
Tube to be glued into heads. 
Base: Black walnut, varnished, 11 in. long, 134 in. wide, 54 in. thick. 
Iron Shield: Annealed wrought iron pipe, 67% in. long, 1% in. diameter inside, 
recessed as shown. Two caps % in. thick cut to fit pipe. 
Heads to be secured by upsetting pipe after coil is in place. 
two coats of black paint. 
Core: Best annealed wrought iron wire, cut 6% in. long, varnished. 
Diameter of wire, .016 in. 
Primary: To be of best white single silk covered copper wire. 
Diameter, .0142 m., No. 27 B. & S.; to be wound in two parts, each having 
Each part to have two layers. 


All to have 


1565 turns and a resistance, 14 ohms. 
Secondary: To be of best white single silk covered copper wire. 
Diameter, .0142 m., No. 27 B. & S.; to be wound in two parts, each having 
1565 turns; resistance to be 21 ohms. Each part to have two layers. 
Coil to be wrapped with black ‘‘seal cloth.” * 





Fic. 15.—A Group oF INpucTION COILS. 


SPECIFICATIONS FOR FIG. 11. 
Core: 200 soft iron punchings 0.12 in. thick. 

Diameter 24x in. 

Winding space, 12/16 in. 

Heavy parafined paper insulation. 
Winding: Inside wiring. 

Resistance, 50 ohms each. 

No. 30 single cotton covered copper wires wound parallel. 

Outside winding: 

Resistance, 100 ohms. 

German silver wire put on and connected in series with one of the 50- 


ohm coils. 


Terminals: The terminals shall consist of two (2) strands of wire of the same 
description as that herein specified for the winding of the coil. That 
part of the terminal which extends beyond the iron sheath shall be 
covered with a braided cotton covering. The terminals shall be securely 
soldered to their respective terminal clips without the use of acid. 

Finish: The coil and its accessories shall be assembled and finished in a work- 

manlike manner. 

Test: The fulfillment of the electrical requiremetits herein called for shall be 
determined by a comparative test for efficiency against a standard coil. 


nary test of this kind the probable final proportions of the most de- 
sirable coil can be readily determined. 
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CURRENT NEWS AND NOTES. 


NIGHT ELECTRICAL SCHOOL IN SCHENECTADY.—Sev- 
eral progressive employees of the General Electric Company at 
Schenectady,*N. Y., have initiated a project having for its purpose 
the founding of a night electrical school. 


WASHINGTON UNDERGROUND WIRES.—A bill introduced 
by Senator Gallinger and reported to the Senate with the recom- 
mendation for favorable action by Senator Foraker from the Senate 
Committee on the District of Columbia, requires all telegraph wires 
in the District to be put under ground under penalty of a fine of 
$25 per day. 


GAMBLING BY TELEPHONE.—Mayor Harrison has appealed 
to the Chicago Telephone Company for its co-operation in sup- 
pressing pool rooms and “hand books’. Warfare on tickers has 
resulted in substituting telephones and the company finds itself in 
the peculiar position of a common carrier obliged to accept and main- 
tain the secrecy of all business offered to it in ignorance of its pur- 
port, and the operators are forbidden by the rules to listen in to 
determine whether gambling is being conducted. Listening or “tap- 
ping off” the line is in direct violation of the law. 


DERI DIRECT-CURRENT ELECTRIC RAILWAY SYSTEM. 
—A patent granted March 29 to Max Deri, of Vienna, Austria, and 
assigned to the Stanley Electric Manufacturing Company relates 
to an direct-current power transmission system stated to be partic- 
ularly adaptable to traction use. A railway system is divided into 
such a number of sections that not more than one car shall be on 
a given section at any time. Each section is fed by an independent 
generator with two windings in opposition, one being separately 
excited, and the other in series with the armature. With this ar- 
rangement the line voltage varies inversely with the current, and a 
motor can, therefore, be connected directly with the line from a 
state of rest or non-excited condition without the intervention of 
resistance. 


STORAGE BATTERY PATENTS.—The only three clectro- 
chemical patents granted on March 29 refer to storage battery inven- 
tions. Two patents, granted to Mr. C. P. Elieson, of Paris, relate 
to details of mechanical construction of the grid, and a patent of 
Mr. A. Meygret, of Paris, refers to a protective envelope for the 
plates for the purpose of preventing the active material dropping off 
the plates. This envelope is produced by dipping the plate or grid, 
after the active material has been applied to it, in a bath consisting 
of castor oil, essence of turpentine, octonitric cellulose, and ordinary 
nitrate of cellulose. This method is stated to give an elastic coating 
which presses the active material against the supporting grid. In 
order to render it porous, it is afterwards mechanically perforated or 
provided with a series of fine gashes. 


BRITISH STREET RAILWAYS.—The latest Board of Trade 
returns show that there are 296 tramway undertakings in the United 
Kingdom, which have cost $200,000,000. These have nearly all been 
created in the past twenty-five years. Of the total number 142 are 
owned by municipalities and 154 by private-companies. The munic- 
ipal undertakings, though less in number, have more mileage and 
cost about $120,000,000; the private, over $80,000,000. The total 
length of both is over 1,700 miles. Some of the municipal tramways 
are alleged to make handsome profits, which materially reduce local 
taxes. During the current year, it is estimated, Nottingham will 
clear $90,000 from this source, Liverpool $123,000, Leeds $300,000 
and Manchester $250,000. In none of these cities do the facilities 
begin to compare with those afforded in like American cities under 
private ownership. 


ELECTRICAL POLE LINES.—Mtr. H. Von Schrenk, chief of the 
Forest Products Division of the Government Bureau of Forestry in 
the United States Department of Agriculture, has recently issued 
a letter and a circular asking for information with regard to poles, 
pins and cross arms used in the telephone and telegraph industry. 
He states that the Bureau is to issue a bulletin on the subject of such 
lumber. A number of questions are asked bearing upon this subject, 
as to standard specifications, sources of supply, seasoning, average 
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length of life, wire capacity, etc. These questions appear to be some- 
what in line with those included in the telegraph and telephone 
schedules issued by the United States Census Office, with regard 
to poles, etc., used for those branches of electrical work. The inquiry 
appears to be based upon the increasing difficulty of obtaining suit 
able timber for these purposes. 


NEW USE FOR THE SEARCHLIGHT.—Prot. C. L. Cory, of 
the University of California, who is at the head of the electrical 
engineering department, recently caused a sensation at Berkeley, 
Cal., by adopting modern military methods to prevent a prohibited 
college “rush.” One of the classes had planned to storm a high 
hill near the University and paint their class number in white on 
the hillside where it could be seen for miles around. Prof. Cory 
had an electric searchlight trained on the hill from the top of the 
mining building. A force of armed policemen lay in ambush until 
1 A.M. when one of them gave the signal, which resulted in the 
capture of the luckless students, revealed by the powerful rays turned 
on them as they scaled the heights. About a dozen of the more 
determined ones were handcuffed until their names and addresses 
could be ascertained. 


A NEW COHERER.—Prof. J. Chunder Bose, the distinguished 
Hindoo physicist, is represented in the patent budget of March 29 
by a patent on a new form of coherer. According to the theory of 
Prof. Bose, the changes produced on or in the sensitive substances 
of the coherer are due to molecular distortion, and in order to obtain 
the best results with the coherer it is necessary that this distortion 
shall be removed before fresh radiations are received. This is 
usually done by resort to tapping contrivances, but Prof. Bose offers 
a method whereby the necessary effect is produced by subjecting the 
sensitive substances to torsional distortion, imparting to the tube 
carrying the sensitive substance either a one direction or an oscillatory 
or vibrational twist. He has, moreover, discovered that certain sub- 
stances such as galena, tellurium, lead, tin, allotropic silver and a 
number of others, possess the property of rapid self-recovery from 
the effects of Hertzian waves. As illustrated, at the end of two 
pivoted arms are two contact pieces of such material, one being in the 
form of a plain cylinder, and the other pointed and bearing on the 
first mentioned. The contacts are normally held together by a 
spring, the pressure of which can be regulated with great delicacy by 
means of a micrometer screw. It is stated that this apparatus is self- 
recovering when the sensitive substance is of the kind enumerated, 
the distortion produced in the contacts by a wave radiation thereon 
being automatically removed upon the cessation of the wave. 


CONTROLLING INDUCTION MOTORS.—A patent issued 
several years ago to Analto P. Zani, of Milan, Italy, described an 
arrangement for starting induction motors, whereby the usual large 
starting current could be cut down. In this arrangement the rotor 
had two paths for the induced current, one having a high ohmic 
resistance and little, if any, self-induction, and the other having an 
almost negligible resistance, but a comparatively high self-induction. 
In starting a motof with such an arrangement, a large proportion of 
the current generated in the rotor will at first flow through the high- 
resistance path, due to the high frequency of the induced current at 
low speed. As the speed of the motor rises the frequency of the 
current decreases, thus correspondingly reducing the reactance in 
the low-resistance path, until finally when the speed of the motor 
approaches normal, the impedance of this path becomes so small 
that nearly all the current generated will flow through it. In a 
patent issued March 2g it is stated that substantially the same results 
may be produced with but a single path in the rotor or induced 
circuit, consisting in effect of the primary of a transformer having a 
low-resistance path. As illustrated, mounted on the shaft of the 
rotor are three coils surrounding the same number of cores, the 
ends of the windings being connected with the ends of the rotor 
circuit. It has been found that if the members constituting the core 
magnetic circuit are massive in construction and unlaminated, dis- 
tinct secondary windings are not required, the magnetic material 
offering low-resistance inductive paths for eddy currents set up, these 
eddy currents constituting the secondary current of the transformer. 
An arrangement is provided whereby when the motor arrives at 
normal speed the transformer magnetic circuit is opened by means 
of centrifugal force. 
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LETTERS TO THE EDITORS. 


Steam Turbine Economy. 


To the Editors of Electrical World and Engineer: 

Sirs :—In your issue of March 5 Mr. Cyrus Robinson, referring 
to the results of tests of a 1,250-kw steam turbine, published in your 
issue of February 20, made some criticisms, to which I would ask 
your kind permission to reply. I quote from Mr. Robinson’s letter 
the following paragraph: 

“We have been informed so many times by the manufacturers of 
turbines of the necessity of high—in fact almost theoretical—vacuum, 
that it is somewhat of a question if the high economies claimed are 
not more than offset by the means adopted to obtain them; viz.: the 
use of large air and circulating pumps, and superheaters, etc.” 

It is a surprise to me to learn'that any manufacturers of turbines 
have stated that the turbine requires a high vacuum, and I am sure 
that it would be interesting to your readers to learn from Mr. Robin- 
son what manufacturers of turbines have made such a statement, 
and where. : 

It is a fact, as everyone knows who is acquainted with the theory 
of the steam turbine, that, as the vacuum increases, each successive 
increment of vacuum is of greater value in the steam turbine than 
in the reciprocating engine. It follows, therefore, that it is some- 
what more to the advantage of the owner of the steam plant to 
produce a high vacuum for the turbine than for the reciprocating 
engine, as he gets a greater return for his outlay in the condensing 
plant. The desirability—not the necessity—of a high vacuum in the 
steam turbine, as well as in the reciprocating engine, should not be 
allowed such a prominent place in one’s mind as to overshadow the 
fact that the steam turbine is highly economical with a much lower 
vacuum than was obtained in the tests above referred to. 

In this connection it should be remembered that not only with 
turbines, but with reciprocating engines, steam users are appreciating 
more and more every day the desirability of a high vacuum as con- 
ducive to station economy. There is to be found in the market 
to-day condensing apparatus far superior to any which could be 
obtained a few years ago, and at prices but little higher than those 
of the less efficient apparatus which was formerly to be had. With 
such apparatus, at a less operating expense than with poorer ap- 
paratus, such vacua as in the tests above cited are easily obtained, 
either for use with the reciprocating engine or the turbine. 

Incidentally I would say that some, if not all, makes of steam tur- 
bines are now so constructed that it is absolutely impossible for 
any air to get into the exhaust steam, except such as may have come 
with the steam from the boilers, whereas in the reciprocating engine 
more or less air enters at the low-pressure piston rod and valve 
stem stuffing boxes; the amount of air so admitted increasing as 
the packing wears. With the steam turbine, therefore, for a given 
amount of exhaust steam, a high vacuum is more easily obtained 
than with the reciprocating engine. This being the case, why should 
not the steam turbine fairly derive an advantage from the high 
vacuum which it incidentally assists to create? 

Mr. Robinson says that it is unfortunate that I did not give the 
consumption of the auxiliaries, particularly the air and circulating 
pumps and superheaters. No observations of these items were made 
during the tests referred to, principally for the reason that these 
auxiliaries in our testing plant are not installed as they should be in 
a power station with due regard to economy, but rather with regard 
to the necessary flexibility of a plant which is used for testing ma- 
chines of various capacities temporarily located in various parts of 
the festing shop. I have quite recently, however, had an opportunity 
to get indicator cards from the steam cylinder of the same air pump 
during the test of a turbine which is an exact duplicate of the one 
previously tested. With the turbine developing 2,120 brake hp, or 
considerably above rated load, with the barometer at 29.18, and 
carrying a vacuum of 27.89 in. by mercury column, equivalent to 
28.71 in. referred to a 30-in. barometer, the indicated power of the 
air pump engine was 14.4, or less than seven-tenths of one per cent. 


of the power developed by the turbine. 

A good proportion of this power would be required to maintain 
only such a vacuum as is found in the older and inferior forms of 
condensing apparatus. But, for the sake of argument, let us assume 
that the whole of this power was expended in increasing the vacuum 
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from 27 to 28 in., and let us suppose that the air pump engine con- 
sumes as much as 25 pounds of steam per indicated hp-hour. This 
would call for an expenditure of 260 pounds of steam per hour. 
Now, referring to the results of turbine tests in your issue of Feb- 
ruary 20, it will be seen that, when using saturated steam, an in- 
crease from 27-in. to 28-in. vacuum decreased the steam consumption 
of the turbine by 0.68 pound per kw-hour. At the rated load of 
1,250 kw, therefore, the steam consumption of the turbine was bet- 
tered to the extent of 850 pounds per hour by the increase in vacuum. 

We therefore have a balance in favor of the better vacuum equiv- 
alent to 850-360-490 pounds of steam per hour, which is a little over 
2 per cent. of the total steam consumption of the turbine. Even this 
2 per cent. would be worth saving, but as a matter of fact the saving 
is much greater, because the power required to increase the vacuum 
can be nowhere near as great as that above assumed. Moreover, in 
this testing plant the condensing apparatus works under great dis- 
advantage, for the reason that it is connected up to an extensive ex- 
haust pipe system having an abnormal number of turns, offsets, etc., 
in order to lead to the various testing stands, and the exhaust piping 
is handicapped by a large number of blank flanges and other tem- 
porary joints, thus making it more difficult to maintain a vacuum than 
in a regular power plant. 

As to the power required for working the circulating pump, any 
data which might be derived from the testing plant would be mis- 
leading, as the exigencies incident to a combination of testing and 
manufacturing operations require a plant quite different from what 
would be used in a regular power station. In a properly designed 
power station, moreover, the power required to work the circulating 
pump of a modern condensing apparatus is extremely small, as the 
pump requires to do nothing but overcome the friction of the pipes 
and condenser tubes, etc. With everything properly designed and 
installed, the entire power required to work not only the air pump, 
but the circulating pump could be charged to the increase of vacuum 
from 27 in. to 28 in. and still leave a paying margin of profit, no mat- 
ter whether the condensing apparatus is used in connection with a 
steam turbine or with a reciprocating engine. 

As to superheat, the gain to be derived from this, in a properly- 
designed plant, either in a steam turbine or in a reciprocating engine, 
is too well known to require any defense. In the above referred- 
to turbine tests, however, the economic results were stated both 
with and without superheat, and the reader is, therefore, enabled to 
make the necssary comparisons. 

I would quote further from Mr. Robinson’s criticism as follows: 

“Articles of this kind are apt to be misleading, and as an illustra- 
tion the operation of a compound reciprocating engine by means of 
the air pump may be cited, where no steam is actually consumed by 
the engine itself, the work being done entirely by the ‘vacuum,’ i. e., 
atmospheric pressure.” 

This might be said of any test of any kind of apparatus. In this 
case, however, as will be seen by referring to the article in your 
issue of February 20, we took the precaution to have all of the results 
of the turbine test verified and certified to by a disinterested engineer, 
whose reputation is above criticism, namely, Mr. Julian Kennedy, 
the well-known consulting engineer. ‘ 

PittsBureG, PA. A. M. Martice. 





British Technical Education. 


To the Editors of Electrical World and Engineer: 

Stirs :—I beg you to allow me as an unprejudiced American edu- 
cated in England, to enter a voice of protest against your editorial 
on English technical education, in the issue of March 26. I must 
first point out that your comparison of time spent in the colleges is 
not quite fair. Nearly all of the men at my college, the Central Tech- 
nical College, of London, had spent from one to four years at either 
one of the universities of Oxford or Cambridge or the scientific 
school of Dulwich College, or at the Finsbury Technical College or 
some equivalent institution. It will not do to say that the time 
devoted to technical education in England is short, because the aver- 
age time spent at the Finsbury College is, say, two years. It is nec- 
essary to follow the student to the higher college before one can 
accurately judge what he is doing. The matriculation examination 
of the Central covers the subjects treated in the Freshman year of 
the American college, so that a student practically enters at once 
into the equivalent of the American sophomore year. That is why 
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the course at the Central Technical college extends over only three 
years, instead of four, as in America. An experience of four years 
in London technical institutions and four years acquaintance with 
American college graduates, leads me to the conclusion that the 
American college, in attempting to be very practical, neglects the 
fundamental knowledge that is so important to the engineer. The 
English professors, unlike their American brethren, do not attempt 
to grind out experienced engineers by the wholesale. Care is taken 
to give the men a good grounding in fundamentals, something that 
American technical graduates are usually sadly lacking in. I shall 
never forget my first experience with a Massachusetts Institute of 
Technology man. He was fresh from college, but seemed to know 
a great deal about practical details of machine design, wiring, railway 
work and so forth. We were discussing a recent paper on trans- 
formers, published by the Institute, when he asked, “Why does the 
reading of an ammeter in a transformer circuit include the wattless 
current? I cannot see how a wattless current can operate an am- 
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DYNAMOS, MOTORS AND TRANSFORMERS. 





Voltage Variation of a Direct-Current Dynamo and a Direct-Cur- 
rent Voltage Transformer.—ALIAMET.—An illustrated description of 
a direct machine of Lanhoffer. The voltage which can be obtained 
at the terminals of a direct-current dynamo cannot be varied within 
wide limits, since an upper limit is set by the saturation of the mag- 
netic circuit while the lower limit is determined by the conditions 
of good commutation. If the ratio of the highest and lowest voltage 
under which a dynamo can be operated successfully is called the 
coefficient of variation of the tension, this coefficient is generally 
below 1.5. The machine of Lanhoffer enables one to increase it 


over 5. It consists, as shown in Fig. 1, of two machines with inde 





F1G. I.—VOLTAGE VARIATION, 


pendent stationary field systems while the two armature cores are 
mounted on the same axle. The armature winding passes over both 
cores. The excitation of the field NS is kept constant while the 
exciting current of the field V V’ can be varied and reversed. For 
this reason a rheostat with a reversing switch is provided in the ex- 
citing circuit of V V’. The field NS may be excited either by a 
separate source of current or a method of self-excitation may be 
used; in the l.tter case the exciting current for N S is furnished from 
a special winding which is wound only around the core A, and not 
around A,. If the e.m.f’s induced in the common armature circuit 
by the field V V’ are of the same sign as the e.m.f’s induced by the 
field NS, the machine V A, V’ acts as a booster; if the e.m.f’s are 
of the opposite sign, this machine acts as a negative booster. The 
same arrangement may be used as a direct-current voltage trans- 
former with a ratio of transformation being variable within rather 
wide limits. In this case, of course, a second commutator must be 
provided which is supplied from the external circuit at constant 
voltage. This commutator is connected to the armature winding 
of core A, alone. The transformed current is taken up from the 
brushes b b’.. The author gives some theoretical notes on the. oper- 
ation of this machine with special reference to armature reaction 
and to commutation.—La Revue Elec., February 1. 


Speed and Type of Electric Motors.—An account of the discussion 
which followed the paper of Hobart on the comparative advantages 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 








ELECTRICAL WORLD anv ENGINEER. 701 


meter.” Probably he was not a representative M. I. T. man—I hope 
not—but the mere fact that a man could spend four years at college 
and get a degree, and then ask such an idiotic question illustrates 
that the college faculty considers a practical knowledge of trans- 
formers more important than a knowledge of the fundamental prin- 
ciples governing these apparatus. I don’t think college the correct 
place to learn engineering practice—that can only be learned by 
hard work in the shops and drafting room. 

Another reason why there are so many students in England who 
do not take the full three years’ course is that men who cannot fol- 
low the work are dropped. They are either requested to leave or ex- 
pelled, for the diplomas and certificates are not awarded to all as 
they apparently are in many of our American colleges. 

Let us not rejoice too noisily over our institutions until we have 
learned all we can from our friends across the ocean. 


Wa. A. Det Mar. 


GD. 


of direct-current motors and induction motors for various speeds. 
This paper was abstracted in the Digest last week. Thompson said 
that the contrast between the designs of a number of machines of 
the same rated output emphasizes several very important features of 
design. In comparing machines of one kind with those of another, 
it is useful to go back to first principles and to apply a formula 
which is applicable to all cases. He has found the following formula 
very convenient for comparing all kinds of motors and generators, 
whether direct-current, single-phase or three-phase alternating cur- 
rent. It states that the output of the machine in kilovolt-amperes 
divided by: the speed in revolutions per minute equals the magnetic 
flux multiplied by a coefficient which varies with the type of machine 
(being 1 for continuous-current machines and theoretically 1.11 
for alternating-current machines), multiplied by the diameter of 
armature, multiplied by the amperes per inch of armature, multiplied 
by the number of poles, the whole divided by 1.9 & 1012. He shows 
that the eleven machines analyzed by Hobart show some very curious 
and interesting variations. Drysdale said that Hobart’s result con- 
cerning cost might well be expressed by saying that the cost is about 
25 cents per square centimeter of core area for the large machines 
discussed by him. Drysdale has found himself that small machines 
from 2 to 10 hp give a surprisingly uniform value of about 60 cents 
per square centimeter of core area, and he thinks that this is rather 
a valuable basis of comparison, since, when taken into consideration 
with the Steinmetz coefficient, it affords a considerable help in design. 
Meyer expressed the opinion that all the facts brought forward by 
Hobart are of a theoretical nature, and discussed several details.— 
Lond. Elec., March 18. 

Operation of Alternators in Parallel.—Bou._rt.—A continuation of 
his illustrated paper. He shows that the mass of a fly-wheel should 
be directly proportional to the coefficient of fluctuation of energy and 
the work done by the engine, and inversely proportional to the coeffi- 
cient of speed variation and the square of the speed. Multi-crank 
engines should be given a smaller coefficient of speed variation than 
single-cylinder sets. There is absolutely no reason why alternators 
driven by single-crank prime-movers should not give first-class 
results when running in parallel. Where trouble occurs it is almost 
always due to resonance. Trouble occurring with single-crank sets 
and being due to resonance is made worse by interference of oscilla- 
tions and can be avoided by decreasing the fly-wheel mass if the 
coefficient of speed variation is as low as 1/200. The fly-wheel mass 
will still be large enough to count for any irregular changes. The 
coefficient of speed regulation should, however, never be larger than 
1/100. In multi-crank sets, working under similar conditions, the 
coefficient of speed variation should not be less than 1/150, so that, 
whenever there is nearly resonance, the fly-wheel mass should be in- 
creased. 1/300 should, however, be the limit in the other direction, 
otherwise the machines become too expensive.—Lond. Elec., March 18. 


New York City. 
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Compensated Series Motor—Osnos.—A long theoretical article 
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in which the author develops the diagrams for the compensated series 
motor and draws from them some general conclusions. While the 
voltage at the terminals remains constant, the voltage at the stator 
increases with increasing speed, but the voltage at the rotor (between 
the brushes connected in series with the stator) always decreases. 
The stray fields have an effect equivalent to an increase of the pri- 
mary stator field and a decrease of the primary rotor field or like an 
increase of the air-gap which always results in a greater phase differ- 
ence, other things being equal. Concerning the arrangement of the 
slots he finds that the best arrangement is the uniformly distributed 
one with a coil breadth equal to the pole pitch —Elek. Zeit., March 17. 

Single-Phase Commutator Motors—Sumec.—The first part of a 
mathematical article in which the author intends to give a simple 
review of the properties of single-phase commutator motors. His 
method is to first give for each electric circuit of the system under 
consideration an equation of the e.m.f’s and then to represent all these 
equations by means of vector diagrams. He intends to combine in 
this way the accuracy of mathematical methods with the clearness of 
the graphical methods.—Zeit. f. Elek. (Vienna), March 20. 

Sparking of Dynamo.—MatLioux.—An article with reference to a 
former article of Browne, in which troubles were recorded that had 
been experienced with a dynamo sparking on account of a weakened 
magnetic field in an electrolytic refinery in which a number of tanks 
had been disconnected. He discusses briefly the possibility of spark- 
less commutation with full-load current at low e.m.f’s and also dis- 
cusses the prevention of the reversal of the magnetic field due to the 
counter e.m.f. of the electrolytic vats under certain conditions of 
switching.—Electrochem. Ind., April. 


POWER. 


High-Tension, Direct-Current Power Transmission.—A note on 
experiments made on the St. Maurice-Lausanne transmission line 
on which the Thury system is used. The earth was first used as a 
return conductor in the ordinary sense, with the transmission voltage 
equal to the maximum pressure allowable between line and earth 
and then as the middle wire in a three-wire system with a voltage 
between the outers equal to double the voltage between earth and 
either of the outers. On one day, during damp and partially cloudy 
weather the transmission line was fed with direct current at 20,000 
volts and the total leakage amounted to 0.01299 amp., which cor- 
responds to a loss of 0.0866 watt per insulator. When the earth was 
substituted for one conductor during the ordinary service of the 
power transmission the drop of volts at the earth plates at Lausanne 
was observed to be 25 volts and that at St. Maurice 185 volts, the 
resistance of the earth being negligible—Lond. Elec., March 18. 

REFERENCES. 

Motor-Driven Roller Tables —Kincspury.—A full account of tests 
of motor-driven roller tables at the Duquesne steel works of the 
Carnegie Steel Company. The object of the tests was to determine 
data for use in estimating the sizes of motors required in this class 
of service. The tests were made during the regular operation of 
the machinery; additional runs were made without loads on the 
rollers, for determining the no-load friction. The first test was 
made with a roller table in a 40-in. mill and the second test with a 
skew table for a 14-in. mill. The article is fully illustrated by dia- 
grams and the results of the tests are given in tables, but it is impos- 
sible to abstract them briefly—Jron Age, March 31. 

Electric Cranes.—The first part of a fully illustrated paper read 
before the Vienna Electrical Society on some recent styles of electric 
cranes. Among them is one which is designed more with a point 
of view of preventing accidents during lifting or lowering the load 
than with an intention to get a high current efficiency. As a special 
feature of the crane is mentioned the use of series motors and series 
brake magnets which are believed to be more suitable and safer for 
heavy crane service, since the series motor develops a higher torque 
for the same current consumption than the shunt motor, while it has 
the great advantage of automatic speed regulation; that is light loads 
are lifted more quickly than heavy loads. The series brake magnet 
is also considered to be better for the purpose of safety. Various 
constructions of new cranes are illustrated. The article is to be 
concluded.—Zeit. f. Elek. (Vienna), March 20. 

Indicator Diagrams.—Concerning the applicability of electrical 
methods for taking indicator diagrams. (See the abstract on elec- 


trical methods for measuring temperatures, under “Units, Measure- 
ments and Instruments.” ) 
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English Electric Railways.—A long editorial review of this subject. 
The first electric railway in the United Kingdom between Portrush 
and the Giant’s Causeway was opened in 1883. It was built on the 
third-rail system, but was altered into an ordinary overhead trolley 
system in 1899. Another short electric railway on the third-rail 
system was opened at Brighton in 1883 and this is still running. 
These lines were both very light railways, practically tramways. Two 
conduit tramway lines were built, one between Gravesend and North- 
fleet, the other at Blackpool; “but as in the case of many other engi- 
neering developments, England took the initiative and then paused, 
America worked further at the problem and the fully-developed 
American systems were then brought over to England.” The City & 
South London Railway Company opened the first “tube” line in 1890; 
in 1893 the Liverpool overhead railway was opened; in 1808 the 
Waterloo City “tube,” and the Central London Railway in 1900. The 
first steam railway to be electrified was the Mersey Railway, the 
second is the Liverpool-Southport section of the Lancashire & York- 
shire Railway and the third will be the Tyneside lines of the North- 
eastern Railway. While the Mersey Railway is self-contained the 
Liverpool-Southport line, although three times its length, is but 
one section of the large network of suburban lines owned by the main 
railway company serving Liverpool. The success of this section 
will, therefore, mean the electrical equipment of all the other sub- 
urban lines of the Lancashire & Yorkshire Railway, so that standard- 
ization of track and working voltage was important. A third-rail 
system was chosen with the third rail outside the running rails and 
3 ft. 11% in. from the center of the 4-ft. 8%4-in. gauge. The line 
voltage was fixed at 600. In the Lancashire & Yorkshire system a 
fourth rail is employed in the center of the track, but it is not used 
as a contact rail, being simply bonded to the running rails to decrease 
the resistance of the return conductor. Three-phase generation and 
distribution at high pressure is used, with conversion by transformers 
and synchronous converters to 600-volt direct current in sub-stations. 
In choosing between direct control and indirect control by means of 
electromagnetic or electropneumatic switches for several car trains, 
the company has decided in favor of the former. A double unit 
system has been adopted with a motor car at each end of the train 
and two trailers in the middle. This has necessitated the use of no 
less than eight cable couplings from one end of the train to the other. 
Two main cables, from auxiliary cables for the series-parallel con- 
trol, and two cables for working the reversing switches at the motors. 
There are thus two controller barrels worked by one handle in the 
cab of each motor car, each barrel controlling the four motors under 
one of the motor cars. By this method the “contactors” or the elec- 
tropneumatic devices of the usual multiple-unit systems are dis- 
pensed with. (See also the next abstract.)—Lond. Elec., March 18. 

English Electric Railway.—The first part of an illustrated descrip- 
tion of the electrical equipment of the Liverpool-Southport section 
of the Lancashire & Yorkshire Railway. This will be the first section 
of a main-line railway to be worked electrically in England. The 
distance between Liverpool and Southport is nearly 18%4 miles, while 
the total length of track equipped is practically equivalent to 47 miles 
of single track. Under steam conditions there are about 36 trains 
per day in each direction, which will be increased to 65 under electric 
operation. The running time for local trains, which is 54 minutes 
with steam traction, will be reduced to 38. The train mileage will 
be increased from 1,900 to 3,200 per day. Electrical energy is gen- 
erated as three-phase alternating currents at 7,500 volts and trans- 
mitted to sub-stations with step-down transformers and synchronous 
converters of 650 volts pressure, the maximum voltage at the trains 
being 600. In addition to some rotary converters at the main power 
house, the scheme embraces three sub-stations. The generating 
plant contains four 1,500-kw units and one 750-kw set besides the con- 
verters.—Lond. Elec., March 18. 


Mendel Road.—THOMANN.—The conclusion of his illustrated ar- 
ticle on the Mendel Railroad in Southern Tyrol. One part of it is 
ordinary adhesion road, while the last part of which has very con- 
siderable grades, is cable road, one car going always down while 
another goes up. The cable is operated by a direct-current motor, 
which is supplied from the same motor-generator which also feeds 
the adhesion road. This motor-generator consists of a 100-hp, 3,600- 
volt, 42-period, three-phase induction motor, running at 610 revo- 
lutions, and a 60-kw, 650-volt shunt-wound direct-current generator, 
which is connected in parallel with a storage battery of 324 cells with 
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a capacity of 248 amp.-hours. The high-tension, three-phase cur- 
rents are transmitted from a hydro-electric plant at a distance of 12 
km. The motor which operates the cable is a shunt-wound, 600-volt, 
go to I10-hp, direct-current motor, running at 600 revolutions. Should 
the car which goes down the mountain carry more than the other one 
which goes up, the cable motor has a braking effect, since it then acts 
as generator and sends current into the network. The arrangement 
of the brakes is described in detail, with the results of tests.—Eletr. 
Bahnen, March, No. 5. 





REFERENCE. 

Single-Phase Traction.—Ei1cuBerG.—A description, fully illustrated 
by diagrams and illustrations, of the single-phase traction system on 
the road from Nieder-Schoenweide to Spindlersfeld, where the Win- 
ter-Eichberg motor is used, has been repeatedly noticed in ELec- 
TRICAL WorLD AND ENGINEER.—Zeit. d. Ver. Deutscher Ing., Feb- 
ruary 27. 


WIRES, WIRING AND CONDUITS. 


Earth Connections—Moon.—The first part of an article in which 
the author points out that a damp situation and a porous soil are 
not the only necessary conditions required for a good earth connec- 
tion, but that much depends upon the nature of the soil in which the 
earth plate is sunk. He gives numerical data on the conductivity of 
various kinds of soil. He gives some notes on the determination of 
the conductivity of the soil in a given case. After it has been meas- 
ured, the resistance of an earth connection can be calculated. He 
gives the formule for special cases and shows that the resistance 
under the most favorable conditions of an earth plate 2% ft. square 
would be about 34 of an ohm for a plate sunk in the sea, 3 ohms for 
pure clays, 10 to 15 ohms for mixtures of gravels and clays, and as 
high as 40 ohms for some mixtures of sands and gravels, or of 
porous rocks. The least resistance of an earth connection which 
he has yet measured is 7 ohms, and the mean resistance of a large 
number of measurements was between 15 and 20 ohms. He gives 
detailed instructions how to sink an earth plate, and shows that even 
under the most favorable conditions the resistance of an earth con- 
nection is inversely proportional to the dimensions of the plate, and 
that in many cases it would be little decreased by using a larger plate. 
A number of small plates, sunk some distance apart, is in any case 
a more efficient earth connection than one large one; and this is the 
more so, if the conducting layer of soil is shallow.—Lond. Elec. Rev., 
March 18. 


ELECTRO-PHYSICS AND MAGNETISM. 


N-Rays.—Some notes on new properties which N-rays have been 
found to possess. Blondlot has found that besides the kind of N-rays 
already described, there exists another kind which reduces the lumi- 
nosity of a feebly luminous surface instead of increasing it. Bagard 
has succeeded in reproducing the rotation of the plane of polarization 
in a magnetic field which was first produced by Faraday in the case 
of ordinary plane polarized light, and is usually known as the Far- 
aday effect. Since ordinary light consists of waves about 100 times 
as long as those which make up N-rays, and since according to Far- 
aday the rotation increases as the waves become smaller, it was 
natural to expect the Faraday effect to be very large in the latter. 
This has been fully verified by Bagard, who obtained rotations in 
aluminum and in carbon bisulphide, such as can, with ordinary light 
only to be obtained in quartz. Blondlot has found a probable ex- 
planation of the failure of many other physicists to repeat his ob- 
servations. It lies in the fact that the emission of light is affected 
by N-rays in the sense of being concentrated upon the normal rather 
than upon the tangent plane. Thus an observer watching the sur- 
face perpendicularly sees it brighten up while if he watches it along 
the edge it appears to become duller. In the case of N-rays the 
reverse is the case.—Comptes Rendus, February 29; abstracted in 
Lond. Elec., March 18. 

Demonstrating the Absorption of Radium Radiations.—PASCHEN. 
—An illustrated note showing that the apparatus of Strutt for dem- 
onstrating the positive charge of radium enclosed in a glass tube, may 
be modified so as to demonstrate also the negative charge of the B 
radiation which penetrates the glass. As shown in Fig. 2, a glass 
bottle which may be evacuated contains the small glass tube, b, which 
contains a radium-barium preparation and is suspended by means of 
the quartz rod, a. Two quartz tubes, a, and a,,, hold the hollow 
lead vessel, c, of a thickness of 2 mm., which is completely insulated 
from b. Through b passes in spiral form the platinum wire, f, which 
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is connected to the electroscope, d. The second electroscope, e¢, is 
fixed to the lead cylinder. As soon as a good vacuum is reached, 
both electroscopes diverge, d with positive electricity, e with negative 
electricity. It is also possible to demonstrate the current which flows 
from the interior of the glass tube to the lead cylinder, if both are 





FIG. 2.—ABSORPTION OF RADIUM RADIATIONS. 


connected by a wire. This current was first measured by Wien. 
The divergence of e is always smaller than that of d, especially on 
account of imperfect absorption of the 8 radiation in lead of 2 mm. 
thickness. Within an hour the electroscopes converge and the 
charges of their conductors are neutralized, but the neutralization 
is not complete, both electroscopes showing afterwards a small posi- 
tive charge.—Phys. Zeit., March 15. 

5-Rays.—A note describing some experiments which Eve has made 
with Rontgen rays of high penetrating power. Rutherford con- 
cludes that Eve’s results remove the strongest objection to the view 
that the 5-rays given out by radioactive bodies are nothing more than 
an extremely penetrating type of ROntgen rays. It is thus reason- 
able to expect that these rays are set up as a result of the sudden 
expulsion of the 8 particle from the atom of a radioactive body.— 
From Nature, in Lond. Elec., March 18. 

REFERENCE. 

Electroscope in Vacuum.—PASCHEN.—A note in which he confirms 
an observation made by Guggenheimer and Korn that two small 
strips of aluminum, in form of an electroscope, diverge in a vacuum 
under the influence of light. They believed that the aluminum strips 
had assumed a positive charge, while the present author thinks that 
the observation is not an electric phenomenon, but rather due to 
radiometer action.—Phys. Zeit., March 15. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Electrolytic Precipitation of Gold—HaAmitton.—A very full ac- 
count of the modifications which the Siemens & Halske electrolytic 
process, as originally worked in South Africa for precipitating gold 
from cyanide solutions, has undergone in recent years in this coun- 
try and in Mexico. The main changes are the use of a lead peroxide 
instead of an iron anode and the fact that the gold is not plated upon 
the cathode, but is obtained in form of slime, which falls to the 
bottom. The lead peroxide anodes are practicably indestructible and 
since there is no compound formed at the anode, like the Prussian 
blue with iron anodes, they are not covered with canvas. Being 
indestructible, they do not limit the current density employed. The 
cathodes are made of tin and are continually kept in the tanks. A 
good junction between the cathodes and the external conductors is 
thus rendered possible. The most favorable current density depends 
upon the amount of gold in solution, the rate of flow of the solution 
and upon the area of the electrodes. The author gives a full account 
of measurements which he has made.—Electrochem. Ind., April. 

Electroanalysis.—PERKIN AND PrepsLte.—A Faraday Society paper 
on the electrolytic analysis of gold. -They recommend the use of solu- 
tion of gold salts in ammonium thiocyanate. With a current density 
of 0.2 amp. per sq. dm. the deposition of 0.05 to 0.08 gram in gold 
solutions is complete in from 5 to 6 hours. With a current density 
of 0.4 to 0.5 amp. it is generally possible, even at normal temper- 
atures, to deposit the gold in from 1%4 to 2 hours. The appearance 
of the deposit is generally better when obtained at low current 
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densities and from solutions containing small quantities of gold. For 
removing the deposited gold from the platinum cathodes, they recom- 
mend a solution containing potassium cyanide, with an oxidizing 
agent such as hydrogen peroxide, sodium peroxide or an alkali per- 
sulphate.—Electrochem. & Met., February. 

Corrosion of Aluminum.—Mortt.—An article, illustrated by dia- 
grams, on the corrosion of aluminum and its prevention. A film 
forms over an aluminum anode in certain solutions, such as sodium 
acid phosphate, and this film greatly decreases the rate of corrosion 
of aluminum. The author gives results of experiments upon the 
special protective action of this film, which is many times thicker 
and chemically different from the ordinary film that form upon alu- 
minum in air. The author thinks that utensils such as aluminum jars, 
cups, combs, etc., and all kinds of aluminum handles could be coated 
with this film to advantage. Another field of importance is the treat- 
ment of electric lines of aluminum exposed along the sea coasts to 
the corrosive action of sodium chloride——Electrochem. Ind., April. 

Nickel Refining.—GueNTHER.—An account of successful labora- 
tory experiments on nickel refining. He recommends the use of a 
sulphate or chloride solution and a somewhat elevated temperature, 
and a current density of 250 to 275 amp. per sq. meter. The elec- 
trolyte is kept slightly acid; the content of free acid—either sul- 
phuric or hydrochloric acid—should be 0.03 to 0.25 per cent. At 
the cathode more nickel is deposited than is dissolved from the 
anode; the balance is to be continuously supplied to the bath in form 
of a concentrate salt solution.—Mctallurgie, March to. 

REFERENCE. 

Gibbs-Helmholtz Equation —Caruart.—An article in which the 
author shows that while the Gibbs-Helmholtz principle has been 
proven to be correct beyond doubt by experiments with various cells, 
yet the Daniell cell should not be quoted among them, since there 
are no absolutely correct data for any specific solutions of this cell 
available-—Electrochem. Ind., April. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Electric Nomenclature —HospitAcier.—The author proposes for 
discussion the following suggestions: He wants them to be taken 
up by the general body of members of the International Electric 
Congress in St. Louis, but not by the board of official delegates 
(which he calls the Senate of the Congress). A physical quantity 
defined as the quotient of two other quantities gets its name from 
the numerator in combination with the name of the denominator, 
the latter in adjective form. A physical quantity defined as the 
product of two other quantities gets its name by combining the two 
quantities together and joining them by a hyphen; thus, force-length 
is work. The following adjectives are proposed: linear for length, 
surfacic or sectional for surface, volumic for volume, massic for 
mass, temporic or chronic for time, poweric (puissancique) for 
power, ergic for energy or work. The symbols in the physical 
formule should be printed in italics, or Greek letters, while the 
abbreviations or units should be printed in Roman characters. The 
table of symbols and of abbreviations recommended by the Board 
of Delegates of the International Electric Congress of Chicago in 
1893 and printed as a supplement to the Proceedings of this Con- 
gress, should be revised, completed and adopted as a table of inter- 
national symbols and abbreviations for the principal physical and elec- 
trical quantities and units. For alternating currents he would sug- 
gest the following terminology: active current for what we now 
call the energy component of the current; imaginary current for 
what we now call the energy component of the current; imaginary 
current for what we now call the wattless component of the current ; 
and correspondingly, active power and imaginary power.—L’/ndus- 
trie Elec., March 10. 

Electrogoniometer—CHAUMAT.—A paper read before the Inter- 
national Society of Electricians in Paris on an instrument of Routin 
for measuring the phase difference between e.m.f. and current in 
a three-phase system. The method is a zero method, one e.m.f. u, 
in phase with the current being opposed by another u,, equal to the 
former and variable with one of the tensions of the three-phase sys- 
tem, E (Fig. 3). The angle e represents the phase difference to be 
determined. The principle of the method is indicated in Fig. 4. 
One essential part of the apparatus is a transformer, the primary 
of which is in series with the phase A O of the three-phase system, 
while the secondary is shunted by a non-inductive resistance; the 
tension at its terminals is Mu. The second essential part is a device, 
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called decaleur, which is connected on one side to the three phases 
of the three-phase system, and which produces at the other side the 
tension “,, opposed to u,. Two hot-wire voltmeters, V, and V,, 
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FIG. 3.— MEASURING PHASE DIFFERENCES. 


of different sensitiveness, enable one to estimate one-tenth of a volt, 
which represents an accuracy corresponding to one-third degree for 
the angle of phase to be measured. The transformer has a primary 
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FIG. 4.—DIAGRAM OF CONNECTIONS. 


with four coils, each of 25 turns, and permits the use of a current 
of 25 amp.; the secondary has 1,800 turns. For a phase difference 
smaller than 1°, the absorbed power is 1.1 watt. The principle of 
the “décaleur” is shown in Fig. 5, in which O A, OB and OC rep- 
resent by their length and direction the three e.m.f’s of the three- 
phase system. If an insulating rod, mn (of a length equal to O A) 
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FIG. 5.—DIAGRAM SHOWING PRINCIPLE OF “DECALEUR.” 


is moved with its terminals, m, along OA and n along OC, then 
the potential difference between m and n is constant, but its phase 
varies. In this way it is possible to make the phase of u, opposite 
to that of u,. In practice, this rod, mn, is moved on a drum with a 
large number of turns.—La Revue Elec., March 15. 

Electrical Methods for Measuring Temperatures.—CALLENDAR.—A 
note on his concluding lecture on this subject. He demonstrated the 
applicability of electrical methods for taking indicator diagrams. 
For this purpose a motor scale had been rigged up in the lecture 
room and five thermo-couples had been screwed from the outside 
into the central wall of its small internal combustion engine. Since 
the thickness of the cylinder casing is about 1% of an inch, the tem- 
perature indications of the thermo-couples could be taken to represent 
also the internal temperatures. One couple was placed near the 
exhaust, another near the inlet and the remaining three were fixed 
near the top, the middle and the bottom of the stroke, respectively. 
First he determined the temperatures at these various points. He 
proved experimentally that the temperature at the exhaust side of 
the cylinder was considrably higher than at the inlet side, but that, by 
directing a blast of air from a smal].fan against the exhaust, this 
order of things might be reversed and the engine rendered more 
powerful in consequence. The measurement of the temperatures at 
the three points of the stroke brought out the fact that these tem- 
peratures—contrary to expectation—differed but little, the explana- 
tion being that the heat generated in the combustion chamber was 
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rapidly transported to all points of the stroke by the piston. The 
indicator diagrams which were taken were perfectly continuous at 
the very highest speeds (about 2,000 r.p.m.) and with their aid the 
influence of a retarded or advanced spark and of various composi- 
tions of the gaseous mixture could be easily studied.—Lond. Elec., 
March 18. 





New Books. 


Dit HERSTELLUNG vON METALLGEGENSTANDEN UND DIE ELEKTRO- 
GRAVURE. By Dr. W. Pfanhauser. Halle: Wilhelm Knapp. 146 
pages. Price, 7 marks. 

This volume is the fifth one of the series of monographs on applied 
electrochemistry, edited by Victor Engelhardt and published by the 
well-known electrochemical publishing house of Wilhelm Knapp. Its 
author, Dr. W. Pfanhauser, is a recognized authority on the subject 
and the author of several other books on galvanotechnics. In the 
present volume, after a brief historical introduction, he takes up the 
discussion of the composition of the copper plating bath, as being the 
most important representative of the galvanotechnic baths. The results 
obtained by different investigators are summed up, the influence of 
concentration currents, etc., is investigated, and the maximum current 
densities allowable under various conditions are given. Then follows 
an interesting chapter on the physical properties of the deposited 
copper, with data of tests for tensile strength, etc. The next chapter 
deals with the question of the anode copper, and in the following two 
chapters brief data are given on the bath constants, the deposits and 
the calculations of the latter, and the arrangement of electroplating 
establishments. Then follows a compilation of the methods used for 
the purpose of obtaining even deposits, especially on curved and 
irregular surfaces, and the methods for removing the deposits from 
the cathode. In the following chapters are grouped together in the 
order named, the methods for the manufacture of metallic powders, 
metallic foils, wires, vessels of various forms, parabolic mirrors 
and tubes. The next chapter is devoted to electrolytic etching and 
the last chapter contains a description of Josef Rieder’s method of 
electroengraving. The latter method consists essentially in arrang- 
ing a steel disc, serving as anode, on top of a block of gypsum, which 
projects above the surface of the electrolyte. The contact surface of 
the block is shaped in the form it is proposed to give to the lower 
surface of the steel disc. The electrolytic vessel is filled with a 
solution of ammonium chloride, and as the block of gypsum becomes 
saturated with the latter solution, electrolysis takes place at the con- 
tact surface of the block with the iron. As a result, the steel disc is 
dissolved out corresponding to the shape of the top of the gypsum 
block on which it rests. 

The book is an interesting and valuable contribution to the liter- 
ature on the subject, the numerous references to journal and patent 
literature being specially noteworthy. Though the treatment of the 
various matters dealt with is necessarily brief, the author has suc- 
ceeded in bringing out clearly the important points, and he has thus 
been enabled to present a comprehensive review of the state of the 
art at the present time. 

AUFGABEN AUS DER ELEKTROTECHNIK NEBST DEREN LOSUNGEN. By 
Dr. Phil. E. Miillendorff. Berlin W.: Verlag von Georg Siemens. 
113 pages, 14 illustrations. Price, 2.50 marks. 

This small book of problems for the electrical engineer, with their 
solution, ostensibly attempts to cover the ground recently traversed 
by Prof. Atkinson in his “Electrical and Magnetic Calculations.” 
The spirit in which Miillendorff has approached his task is indicated 
in his preface by the words, “It must be conceded that, for electrical 
engineers, the vital connections between theory and practice are 
difficult. The pronounced failure of the modern higher instruction 
in technical studies is that it leads to no practical applications. Many 
problems whose solution seems simple when presented in the course 
of instruction, develop unexpected complications and difficulties 
when applied in subsequent practice.” Such an expression on the 
part of an author would lead one to surmise that he had not vitally 
grasped the place and significance of electrical theory, and its real 
relations and applications in practice; and that a lack of thorough- 
going knowledge of such subjects had led him to place an unwar- 
ranted emphasis on certain phases of theory, such as that of the 
transformer; and that he had perused the older academical methods, 
rather than the later processes of analysis which are inseparably asso- 
ciated with practice. These assumptions are abundantly borne out 
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by the context. Prof. Atkinson has wisely discriminated in his 
book between a manual for the solution of problems and a text for 
the derivation of formulas. Miillendorff has confused the two, and 
sacrificed the unity of his book. In the selection of matter, Prof. 
Atkinson has broken away from the old and perhaps classical aca- 
demical problems, and presented only those cases which have an 
actual application in engineering practice. In this later work the 
author seems to have gone over the ground anciently cultivated by 
Cumming and similar writers. 

The opening chapter deals with the problems of the absolute sys- 
tem of units. The second chapter seems wholly out of place in a 
work of this character. Here the writer attempts a numerical ex- 
position of the theory of potential, a subject which belongs properly 
to such a work as Webster’s, intended for electrical physicists. One 
meets here the mechanics of the Newtonian potential theorem, whose 
vital application in practice is remote. In the sixth chapter, given 
to miscellaneous problems, a brief summary is presented of Kelvin’s 
method in line and station economics, which might profitably have 
been extended to a more adequate discussion. In the chapter de- 
voted to the technics of alternating currents, the usual academical 
subjects are attempted and their treatment is purely that of analysis. 
Here, as in general throughout the book, the differential equation 
is taken for the departure of the discussion and solution. The 
matter and method are those of the purely analytical discussion of 
periodical functions; these, however, are conscientiously worked 
out, and should prove interesting and suggestive. The concluding 
chapters deal with vector analysis, methods of least squares, and 
transcendental functions. Thus the book is a pure mathematical and 
academical summary of the theory of electrophysics, and its matter 
and treatment are very distantly related to its title and purport. 

While Prof. Atkinson’s book is representative of American methods 
of practical instruction, the book of Miillendorff cannot be accepted 
for German pedagogy. Though German methods of discussion are 
in the main more obscure and not so clearly directed as American, 
yet they are far in advance of those presented in this book. There 
is a certain humor in mathematics which should save the worker 
from expending pains to obtain the third decimal place, when the 
first is doubtful; and this humor should dispel the presumptive 
gravity of a formidable algebraic array of manipulations with capacity 
and self-induction of copper conductors in air, when their applica- 
tions are so generally associated with the obscurities and uncer- 
tainties of dielectrics and iron. 

Miillendorff’s book lacks wholly this sense of humor; it lacks 
also unity of treatment and the true engineering sense, probably 
because we have here an academician writing for an electrical engi- 
neer. The book may prove useful and interesting as a summary of 
certain academical methods and processes. 


BOOKS RECEIVED. 
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Recovery of Cylinder Oil. 


By THoMmAsS GRISWOLD, Jr. 

A successful, and so far as the writer knows, an original method 
for the recovery of cylinder oil is practised at the Midland ( Mich.) 
plant of the Dow Chemical Company. A brief description of the 
means employed may interest central station men and others engaged 
in economical power production. 

The recovery apparatus which we call a “skimmer” is applied to 














OIL SKIMMER. 


a vertical cross-compound, direct-connected generating unit of 1,600- 
kw capacity. The engine cylinders are provided with valves in the 
heads, and are connected by a large intermediate receiver drum 
without reheating coils. This receiver is at one side and below the 
cylinders, so that condensation collects in it and must be removed 
by a trap. Having noticed that the water discharged 
by the trap was yellow with oil which rose on stand- 
ing, we first connected up a series of three oil barrels 
in cascade, letting the discharge enter the first or 
highest one tangentially near the bilge. This caused 
a cyclonic action separating the steam and water, the 
latter falling to the bottom, the former being led 
away at the top to an open feed water heater. The 
water was piped from the bottom of the first barrel 
to the middle of the third by a pipe. The third barrel 
had an overflow connected with the bottom. The 
different parts were so arranged that the second and 
third barrels were kept nearly full of water. We 
found that about 95 per cent. of the oil rose to the 
surface in the second barrel and that there was very 
little oil left in the discharge which passed the third 
barrel. This outfit, although successful, was not 
sightly, nor was it cleanly, but it served to demon- 
strate that by allowing the water to stand quiet for a 
few minutes a large percentage of oil could be recovered. 
skimming a number of gallons and allowing it to further settle and 
clarify, we strained it and used it again in the same engine with 


After 


success. 
The sketch herewith shows in a diagrammatic way the “skimmer” 
made to replace the barrels. The device consists of a steam and 


water separator, A, and an oil and water separator, B. The trap 
discharge enters A tangentially at a, where the water separates by 
centrifugal force and falls to the bottom, flowing to B through the 


pipe, b. The steam is led away to the heater through the pipe, c. B 
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is divided into three parts by vertical cylindrically-formed partitions. 
The parts 0, n, m, p, g, r and m, n, t, s, g, p are water compartments 
connected through the holes at d. The latter compartment is also 
partially divided by a partition, f, e, h, g, designed to cut off the 
water about the discharge, x, from disturbing effects due to circu- 
lation. The compartment, o, n, t, s, g, r, is for the skimmed oil, 
which, after it has accumulated to a certain extent on the surface of 
the water in the other two compartments, flows over the weirs at 
v, and wv, into the screen or strainer, w. The height of the overflow, 
y, is regulated to permit the oil to accumulate to a depth of about 8 
in. before it rises to the weirs. It is kept fluid by the hot water under- 
neath, and the larger part of the water separates out before it begins 
to “skim.” The oil compartment being bounded on two sides by 
hot water is also kept warm and the water still further separates 
there, where it may be drawn off at the faucet, Z,. The recovered 
oil is finally drawn at Z,. The skimmer is also provided with a 
cover, not shown, and the screen, zw, is removable for cleaning. 

The action of this device is quite automatic and it seems to recover 
practically all of the high-pressure oil fed to the engine. The re- 
covered oil appears substantially like that originally fed, and so far 
seems to answer as well on refeeding. The discharge water is still 
somewhat yellow, and on agitation with a suitable solvent shows oil 
in small amount. It seems probable that this lost portion may be 
largely one particular constituent of the oil as originally compounded, 
and that eventually the repeatedly recovered oil may lose its “quality” 
and be fit only for low-pressure oil or for other less important pur- 
poses of lubrication where the high-pressure grade is not required. 
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Storage Battery Installation at Binghamton, N. Y. 


An interesting storage battery installation illustrating the handi- 
ness of the storage battery for isolated plants has just been made in 
the power house for lighting and heating, which serves the Broome 
County buildings at Binghamton, N. Y. The plant as first installed 
was operated with live current and included a 10 x 9 Westinghouse 
Junior engine, direct-connected to a 374%-kw Westinghouse 110-volt, 
direct-current generator. As a matter of fact, however, while this 
plant was entirely satisfactory, it was found cheaper during the 
hours of limited lighting to burn gas rather than start up the plant. 
Under these circumstances in order to get the best possible service 
out of the installation, it was decided to add a storage battery and 
the contract was awarded to the Smith Storage Battery Company, 
of Binghamton, N. Y., for one of their novel and ingenious hori- 
zontal tray type batteries. The installation as it now stands equipped 
is shown in the cut herewith. 

The addition to the plant consists as shown of 56 elements of the 
tray type of 280 amp.-hour capacity, together with a battery panel 





STORAGE BATTERY INSTALLATION, BINGHAMTON, N. Y. 


addition to the original switchboard, this new panel being provided 
with the necessary switches, voltmeters and ammeters, circnit-breaker 
and voltage regulator. 

The battery is arranged in two piles of 29 trays, each 22 x 48 in., 
entirely enclosed in glass, something after the manner of a glass 
showcase, so as to reduce evaporation and exclude dust. The 
whole presents an extremely neat, simple and workman-like appear- 
ance. The result is that no gas is now used in the buildings, and 
that while the engine during the winter season is only run about 
five hours a day, there is electric lighting service for 24 hours per 
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day. It is estimated by the Board of Supervisors, to whom the 
credit is due for this change, that an investment of $10,000 is saving 
the county about $2,000 a year. This is but one case out of a great 
many where the storage battery finds a definite function and plays a 
very useful part. 





Data on the Marconi Wireless Telegraph System. 


The annual report of the British Marconi Company gives a variety 
of interesting data, some of which has been published: The Italian 
Government has been very active in the extension of wireless teleg- 
raphy throughout Italy. A number of stations have been erected 
during the past year which are available exclusively for the use of 
ships equipped with the Marconi system through the continuous sup- 
port and assistance of the government of the King of Italy. The site 
for a high power station, near Pisa, for communicating with the 
Argentine Republic, and with the company’s high-power stations in 
the United States and Canada, has been selected by Mr. Marconi, and 
some of the plant for this station is already on order. Arrange- 
ments have also been made for a wireless telegraph service between 
Italy and Montenegro, in the benefits of which the Marconi Company 
participates. Negotiations have for some time past been going on be- 
tween the company and the board of trade for the equipment of light- 
ships with wireless telegraph apparatus, and a contract relating to 
this service is in preparation. 

During the year negotiations with a group of Danish financiers 
were entered into for the connection of Iceland with Europe by wire- 
less telegraphy, that country being at present isolated from the world 
so far as telegraphic communication is concerned. The negotiations 
are at present temporarily suspended, partly owing to the inability 
to obtain from the English post office the facilities for an inland 
service which are necessary, and partly to other difficulties. 

Fifty-four shore stations are now installed commanding the prin- 
cipal shipping routes, these stations being available exclusively for 
communication with ships equipped with the Marconi system. Among 
them are stations worked by the British Admiralty, the Italian Ad- 
miralty and Lloyd’s. As the stations worked by the governments 
and Lloyds are increased, an extension of the arrangements for 
working exclusively with ships equipped with the Marconi system 
will ensue. 





Launch Motors and Controllers. 


One of the features of the St. Louis Exposition will be the oper- 
ation of a number of electric launches upon the waterways some- 
what in the same manner as at Chicago and the Buffalo Pan-Ameri- 
can. The Hertner Electric Company, of Cleveland, Ohio, has recently 





I.— MOTOR. 


FIG, 


filled an order for 30 special motors and controllers for this purpose, 
to be used on the launches. The boats in question are under con- 
struction by the Truscott Boat Manufacturing Company, of St. 
Joseph, Mich., and each will seat about 30 persons. Current will 


be furnished by storage batteries, a 140-amp.-hour, 88-volt Willard 
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battery being furnished for each equipment. As in the case of most 
of the recent gasoline boats, the motors are of the automobile type 
and are those built ordinarily by the Hertner Company as their 
standard 2'%4-hp for automobile purposes. They are illustrated in 
Fig. 1 and are multi-polar with forged steel field yoke and laminated 
poles. Ball bearings are provided so constructed as to take care of 
end thrust as well as radial pressure. Special heads are used so 
that the motors are water-tight up to the level of the bearings; the 
upper half of the front head being left open so as to expose the com- 
mutator and brushes, over which a removable cover is provided. 
The motors are compound wound and designed for high efficiency. 
The controllers shown in Fig. 2 are arranged for three forward and 





FIG. 


2.—CONTROLLER. 


two reverse speeds. The first speed forward is on 44 volts with a 
resistance in series with the armature. The second speed cuts out 
the resistance. This yields the ordinary rate of running at about 
4% miles per hour when the motor makes.600 r.p.m. For emergen- 
cies, the battery is thrown in series, when the motor operates on 
the full 88 volts and the speed of the boat is hit up to about 6% 
miles. The backward speeds are on the 44 and 88 volts, correspond- 
ing to the second and third speeds forward. When the controller 
handle is in the off position the battery is series-connected and can 
be charged from a regular 110-volt circuit. Exhaustive tests have 
been made on these equipments, resulting in the St. Louis contract. 





Rubber Compound for Electrical Purposes. 


A new insulating material has recently been put upon the market 
by the Electric Rubber Manufacturing Company, which is intended 
to take the place in some degree of full rubber for the production 
of battery jars and other purposes. The company named has an 
adulterant for pure rubber which serves as a substitute for from 
25 per cent. and upwards, according to the article required, and 
which it is said is fully as efficient, although with pure Para rubber 
costing from $1 to $1.40 a pound, the adulterant can be sold for 12 
cents a pounds. With regard to this material, a sample of which 
made up in a resilient battery jar has been shown us, tests and 
analyses are submitted by Prof. A. F. Ganz, of the Stevens In- 
stitute of Technology, and Mr. W. J. Comly, an electrochemist of 
New York City. Speaking of the sample submitted to him re- 
sembling vulcanized rubber and in the form of a plate measuring 
14% x 11% x % in., Prof. Ganz states that the insulation resistance 
determined was greater than 50,000 megohms. Dr. W. E. Geyer, 
after testing insulated wire with the same compound applied to 
it and having a thickness of vulcanized insulation of .071 in. on a 
copper wire of .039 in. diameter, stated that the insulation resistance 
on one minute electrification at 68° F., after four days immersion 
in water, was 350 megohms per mile. The capacity per mile was 
0.677 microfarad. The resistance to rupture in a length of about 
100 ft. tested by means of alternating current was shown by a rup- 
ture occurring at 7,000 effective volts. This insulation would appear 
to have been vulcanized for 40 minutes at 270° F. Other tests are 
quoted together with the report of Mr. Comly on the resilient battery 
jars, which stood up under severe tests with sulphuric acid, caustic 
potash, etc. Some of these jars are reported to have been in use 
by Altman & Co., in New York City, in their automobile delivery 
wagons with satisfactory results. 








NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—The stock market was 
strong in tone but there was slackened activity. The harmonious 
situation in the settlement of the Northern Securities matter had a 
good influence, yet it did not attract any great outside public in- 
terest. The principal incident of the week was the large purchases 
of Union Pacific common, supposed to be by Standard Oil financiers, 
who are interested in the St. Paul road. The Easter holidays created 
dullness toward the end of the week, and trading became decidedly 
professional. There was an inclination to accept a cheerful view 
about iron and steel trade conditions and prospects, and the current 
belief is that the United States Steel directors will this week declare 
the regular 134 per cent. dividend on Steel preferred, even though 
the earnings for the March quarter fall to around $10,000,000, as 
compared with some $25,000,000 for the same three months last 
year. Steel shares and the second mortgage 5 per cent. bonds of the 
corporation were decidedly strong. The easy money market was a 
supporting element in the stock market. The electric and traction 
securities showed a firmer tone and better prices were secured, all 
closing with net gains except General Electric, which lost 134 points, 
closing at 16456. Allis-Chalmers preferred was steady at 40, an 
advance of % point. The greatest gain was in American Telephone 
& Telegraph, which ruled at 124% throughout the week, this being 
also the closing figure and a gain of 434 points. Brooklyn Rapid 
Transit and Metropolitan Street Railway both made a net gain of 
% g point, the former closing at 44% and the latter at 11178. Western 
U nion closed at 8814, thus making a net gain of 4%. Westinghouse 
Electric closed at 159 ex.-div. The curb market was generally firm, 
with a reduced volume of business. There was an active demand 
in Interborough Rapid Transit, which brought about a rise of 
several points in that stock in the anticipation of the early opening 
of the subway. This event, however, will not occur, according to a 
statement from Mr. McDonald, until August, or later, depending 
largely upon the attitude of the labor organizations during the 
summer. Below are given the closing quotations of April 5. In 
Boston stocks were generally quiet on account of the holidays. 
Massachusetts Electric lost 1% point. The market was quite devoid 
of teatures. 





NEW YORE. 
Mar. 29 Apl. 5 Mar. 29 Apl. 
Allis-Chalmers Co. .. ne 7 % Electric Vehicle. . és 6468 M4 
Allis-Chalmers Co. pfd.. . 40 43 Electric Vehicle pfa. bucaee ae 10 
American Tel. & “able.. 84 85 General Electric. .......... 165 163 
American Tel. & Tel........ 124 126 Hudson River Tel........... ‘ ‘a 
American Dist. Tel ......... 23 23 Metropolitan St. _ cccenans 111% ~—s113% 
Brooklyn Rapid Transit.... 435¢ 4414 se Ws Be Els cccsccccccs Ps os 
Commercial Ca —. ee 170 Marconi Tei....... aes = 
Electric Boat. . eS 20 Western Union Tel. . ... 8846 884 
Electric Boat pfd.. 52 50 Westinghouse com. see 160 
Electric Lead Reduction... 54 % Westinghouse pfd........... 175 175 
BOSTON. 

Mar. 29 Apl. 5 ™, 29 Apl. 5 
American Tel. & Tel .. .... 12544 176 Western Tel. & Tel. pfd.. 75 80 
Ouwmberland Telephone.... 114 113. Mexican Telephone......... 1% 144 
Edison Elec. Illum.... ..... 234 225% New England Telephone... 120% 120 
Getreral Electric............. 168 163 i ry Ms 66 o54> baneave 1844 19 
Western Tel. & Tel ......... 84 8 Mass. Elec. Ry. pfd...... 72% 74 

PHILADELPHIA, 

Mar. 29 Apl. 5 Mar. 29 Apl. 5 
American Railways......... 43 43 Phila, Traction..... ........ 9540 9536 
Elec, Storage battery . . 56 56 Phila. Wlectric......sccccsese 5% 5% 
Flec. Storage Battery pid. 56 56 Phila. Rapid I[rans......... 14 13% 
Elec. Co. of America. . ... 8 8 

CHICAGO, 

Mar. 29 —: 5 Mar. 29 -_ 5 
Oentral Union Tel. ......... i National Carbon pfd........ 100 
Ohicago Fdlison......... .... , en Metropolitan Elev. com..... 16 
Ohicago City Ry.... ........ 165 ie Union Traction. ..........00. 5 
Ohicago Tel. Co.............. ; 3 Union Traction pfd......... , 
National Carbon. ...... .. 29 ss 

*Asked 


FRANCHISE VALUATIONS.—Special franchise valuations in 
New York City, as computed by the State Tax Commissioners, and 
on which the corporation franchise tax is levied, increased $16,363,725 
over the nanregats for the previous year, the grand totals being re- 
spectively $235,157,725 and $251,521,450. In a number of instances the 
valuations were lower than the previous year, but in the majority 
of cases, where changes were made the valuations show an increase. 
The new corporations receiving franchises in 1903 number but 10, 
and the total valuation of their franchises is but $16,300. This leaves 
the net increase in 1903 in the old companies $16,347,425. The largest 
increases is that of the Consolidated Gas Company, of New York, 
being $3,917,000, and the greatest reduction was in New York Tele- 
phone (Manhattan branch), $239,000. The larger of the increases 
are: New York Edison Company (Bronx), $70,000, and (Man- 


hattan), $1,965,000; New York Mutual Gas Light Company, $251,- 
500; United Electric Light & Power Company, $315,000; Empire Sub- 
way, $546,000; New York & New Jersey Telephone Company (Brook- 
lyn), $428,000, and (Queens), $40,000; Brooklyn City & Newtown 
Railroad, $84,000; Bleecker Street & Fulton Ferry Railroad, $115,000; 
Christopher & Tenth Street Railroad, $100,000; Metropolitan Street 
Railway, $67,000; Union Railway (Bronx), $188,000; New York & 
Queens County Railroad, $70,000; Consolidated Telegraph & Elec- 
trical Subway, $733,000; Manhattan Railway, $2,600,000; Edison 
Electric Illuminating Company, Brooklyn, $1,034,000; New York 
Telephone Company (Bronx), $43,000; Western Union Telegraph 
Company, $30,000; Brooklyn City Railroad Company, $260,000. The 
largest of the decreases are: Brooklyn Union Elevated Railroad, 
$141,000; Dry Dock, East Broadway & Battery Railroad, $50,000; 
Forty-second Street, Manhattanville & St. Nicholas Avenue Rail- 
road, $70,000; Long Island Railroad (Brooklyn), $55,000; Brush 
Electric Illuminating Company, $36,000. 


THE MACKAY COMPANIES.—The Mackay Companies have 
declared a quarterly dividend of 1 per cent. upon the preferred stock, 
payable April 9 to stock of record March 31. Stockholders of the 
Commercial Cable Companies were given two shares of Mackay 
Companies preferred stock and two shares of common for each share 
of Commercial Cable. The Commercial Company pays 8 per cent. 
per annum to the Mackay Companies, which distributes it in pre- 
ferred stock dividends. There were about 900 stockholders of the 
Commercial Cable Company. A large majority of the stock of the 
Cable Company has been exchanged for stock of the Mackay Com- 
panies. The time for the deposit of this stock with the Old Colony 
Trust Company, Boston, and Manhattan Trust Company, of New 
York, has been extended to and including April 18. 


CHICAGO CITY RAILWAY CO. shows the following statement 
for the year 1903, to December 31: 











1903. 1902. 1901. 

RUMORED.” Sorktig s: aiereeardie/aie.e RIM'S disia a WYOh Ore StRIg Re Sa $6,435,565 $6,413,181 $5,900,000 
RON 6900 vs kes so bande eae sagan enews 4,648,341 4,336,504 4,142,841 
BE .G6 oh eCe Kees ee Nae eee essere es $1,787,224 $2,076,677 $1,757,159 
DORPOOINHOR: os 5.acahi sie ccteees eae aw ee 100,000 5G0;000°.  dcentee% 
ROE. 8G CA TAS ae SaaKe Fue eRe $1,687,22 $1,896,677 $1,757,159 
TCM OMNES bina 0d.bo4 wats e¥e veeb ee 1,619,991 1,620,000 1,630,000 
DRPOIOR 4 xvan ieacleee wis sesarev mene en $67,233 $276,677 $127,159 


BELL DIRECTORS.—At the annual meeting the following direc- 
tors of American Telephone & Telegraph Company were re-elected ; 
Charles W. Amory, George F. Baker, Francis Blake, Charles P. Bow- 
ditch, George L. Bradley, Alexander Cochrane, T. Jefferson Cool- 
idge, Jr., John D. Waterbury, Moses Williams, W. Murray Crane, 
Frederick P. Fish, Henry F. Howe, Charles Eustis Hubbard, Charles 
E. Perkins, Thomas Sanders, Nathaniel Thayer, Theodore M. Vail. 
Thomas B. Bailey was elected a director to succeed J. Malcolm 
Forbes. 


DIVIDENDS.—The Westinghouse Electric & Manufacturing 
Company has declared a quarterly dividend of 21% per cent. on pre- 
ferred and assenting stock payable April 11. The Electric Storage 
Battery Company has declared a dividend of 1%4 per cent., payable 
April 1. The Binghamton (N. Y.) Railway Company has declared 
a dividend of 2 per cent., payable April 11. The Mackay Companies 
have declared a quarterly dividend of 1 per cent. on the preferred 
stock. 


SNOQUALMIE FALLS POWER.—It is stated in Seattle 
(Wash.) dispatches that the Snoqualmie Falls & White River Power 
Company, with $3,000,000 capital, has acquired the property and busi- 
ness of the Snoqualmie Falls Power Company, the White River 
Power Company, the Seattle Cataract Company, and the Tacoma 
Cataract Company. 


SALT LAKE CITY, UTAH.—A contract has been entered into 
between the Salt Lake Railroad Company and the Western Union 
Telegraph Company, which gives the latter corporation wire privi- 
leges and the right to handle all commercial telegrams along the 
line of the new railroad. 


HUDSON RIVER TELEPHONE.—The Hudson River Tele- 
phone Company reports a gross for the year ended December 31, 
1903, of $883,885, increase $06,555; net, $260,852, increase $33,288; 
surplus after charges and dividends, $18,572, decrease, $19,464. 
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ELECTRIC LIGHTING COMPANY EARNINGS.—Messrs. 
Stone & Webster report the earnings of the following companies for 
the month of January, 1904: 


TERRE HAUTE ELECTRIC CoO. 


1904. 1903. Inc. Dec. 
DAs: (MIO vee cey cereus vee seeks $41,188 $33,535 $7,653 
POR Sh eee LCs OVEN ES s HESS CES 11,321 7,971 3,350 
ENE. Saws v9 od's occu wees eae 1,792 1,428 363 

TAMPA ELECTRIC CO. 

1904. 1903. Inc. Dec. 

i, Pee ee ee etter ee RE Ce $24,987 $22,579 $2,408 sees 

OE age Welder er eee ie wines t es 7,070 9,063 res $1,993 

OTDIEE 6 6 skscidkeiie Fi sieeevinws ss 4,942 7,093 oe 2,151 

EDISON ELECTRIC ILLUMINATING CO. OF BROCKTON. 

1904. 1903. Inc. Dec. 
FRe HOO eck 66S ewaternss $11,951 $10,447 $1,504 
eee ere Tra re 5,967 2,414 3,553 
ONIGD. 65.040 Pa baue as carte rien 4,898 1,613 3,285 

LOWELL ELECTRIC LIGHT CORPORATION. 

1904. 1903. Inc. Dec. 
FOR: QO. iri Cisiweseisetaven $22,217 $21,992 $224 
PONE: 6K aN ae eS de Mees OMA EVEN Oo 9,641 6,813 2,827 
WURPIGE fowssrcdeasawvaneergees 8,036 5,952 2,083 

SAVANNAH ELECTRIC CO. 

1904. 1903. Inc. Dec. 
FU BOOOS. s a isaciwivyuwar ae one $39,734 $38,521 $1,212 
FO. Wake eve Ge Vi DFE veces tae 14,787 12,990 1,797 
SEI bss 351k agree Srarereionn 4,22 3,406 817 

MINNEAPOLIS GENERAL ELECTRIC CO. 

1904. 1903. Ine. Dec. 
JON, GIO kk dcese serene asues $56,084 $51,222 $4,862 
PUOUh > ak wha isi 06 Peele aad ee 23,591 22,145 1,446 
DOEINOG, ee 660b kas es epee 13,604 13,347 347 

SEATTLE ELECTRIC CO. 

1904. 1903. Inc. Dec. 
POs GOB a5 asda cn oke i ree aeaes $189,813 $174,065 $15,747 
Re ere ene ee ers eee 51,933 35,562 16,370 
MEU? ghee hoa a bed ee ones keen 28,745 12,120 16,625 


Commercial Intelligence. 


THE WEEK IN TRADE.—The wet weather is still throttling 
trade. “Low temperatures, heavy rains, bad roads and floods, the 
latter in the Ohio and tributary valleys,’ Bradstreet’s notes, “have 
checked spring trade, delayed collections, discouraged Easter de- 
mand and closed a three-months’ period of rather backward business 
in the North, East and West.” While this report seems rather dis- 
couraging on its face there are some redeeming features. Agricul- 
tural implement men are doing well and have done what is probably 
their best season’s trade on record. The railroads, too, are better 
off, and are gradually getting the upper hand in the transportation 
difficulties. In the South wholesale trade was never better than it 
is at present, and the feeling in the iron and steel trades is of a 
much more cheerful character. The agricultural situation is very 
satisfactory, and large yields are looked for. An enormous cotton 
acreage will be planted. Dry goods distribution is behind last year 
at all the leading markets. Textile machinery is not running full 
and the demand for cotton goods is backward, high prices being a 
bar to activity. The trade outlook on the Pacific Coast is good, not- 
withstanding the unfavorable weather conditions there. In the iron 
situation the outlook is satisfactory. Furnaces are filled up with 
orders for the second quarter, and prompt deliveries of pig iron and 
billets are being extensively demanded. There is a good call for 
finished products, effects of labor troubles being noted in structural 
material, however. Large tunnel work and pipe contracts are ex- 
pected to call for an immense quantity of iron. Copper was notably 
strong. Lake and electrolytic are quoted at 1234c. to 13c. and cast- 
ing stock at 12%4c. to 1234c. The business failures for the week 
ending March 31 numbered 212, according to Bradstreet’s, against 
215 the previous week and 145 the corresponding week last year. 

PRODUCTION OF MICA IN 1902.—A report on the production 
of mica in 1902 by Dr. Joseph A. Holmes, abstracted from the annual 
volume of Mineral Resources, published by the United States Geo- 
logical Survey, shows that the total quantity of mica produced in the 
United States during the year 1902, as reported to the Survey, was as 
follows: Plate mica, 373,266 pounds, valued at $83,843; scrap mica, 
1,028 short tons, valued at $13,081, and mica rough as mined, or un- 
manufactured, 372 short tons, valued at $21,925; making a total 
value of $118,849. The increase in the production of plate mica 
during the last three years is due to the increasing quantity of small- 
sized mica discs and rectangular sheets that have been cut for elec- 
trical purposes. During 1902 there was a large falling off in the pro- 
duction of scrap mica, which in 1902 amounted to 1,150 short tons, 
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valued at $14,606, as against 2,171 short tone, valued at $19,719 in 
1901. The tables which show the great increase in the importation 
of mica during 1902 are significant. This increase, valued at $131,- 
278, is larger than the total value of the product of mica in the 
United States during 1902. It illustrates the increasing demand for 
mica in this country. Although mica is widely distributed in the 
United States, actual mining has been limited, during the last few 
years, to North Carolina, New Hampshire, South Dakota, New 
Mexico, Idaho, Virginia and Colorado. Some development work 
has also been carried on in California, Nevada, Maine, Alabama and 
Georgia. 


NEW YORKERS IN CONTROL OF MONTEREY PLANT.— 
The firm of J. G. White & Co. and the Wall Street banking house of 
N. W. Halsey & Co. have acquired control of the Monterey Electric 
Light & Power Company, which operates an extensive plant at 
Monterey, Mexico, foi lighting and general power purposes. The 
Monterey Light & Power Company has been incorporated under the 
laws of the State of New Jersey with a capital of $500,000. P. G. 
Gossler, formerly general manager of the Montreal Light, Heat & 
Power Company, and now head of the operating department of J. G. 
White & Co., has been elected president; Robert Lewis Hoguet, of 
the law firm of Hornblower, Byrne, Miller & Potter, is vice-presi- 
dent, and Harry R. Tobey, of N. W. Halsey & Co., is secretary and 
treasurer. The directors are Mr. Gossler, Chester Griswold, treas- 
urer of J. G. White & Co.; Roger H. Williams, of N. W. Halsey & 
Co., and Morris K. Parker, of the same firm. The plant is to be 
remodeled and considerably enlarged. About 1,000 kw of additional 
equipment has been ordered. There will be a 500-kw Curtis turbine. 
Two 240-kw belt-driven alternators, one 125-kw engine-driven ex- 
citer generator and two 7%-kw belted exciter generators, trans- 
formers, etc., have also been ordered from the General Electric Com- 
pany. One hundred and fifty General Electric fan motors will also 
be shipped. The boilers will be Babcock & Wilcox. 


PEARSON SYNDICATE TO SUPPLY POWER TO EL ORO. 
—The Mexican Light & Power Company, Limited, has determined 
to transmit power to El Oro—one of the most extensive mining 
camps in the southern republic. The current will be generated at the 
Necaxa plant, which is now being hastened to completion. This 
plant is to have an initial capacity of 45,000 hp, the equipment con- 
sisting of Escher-Wyss turbines, Siemens & Halske generators and 
General Electric transformers. Later on it will be equipped with 
further machinery, which will bring up the development to no less 
than 80,000 hp. The use of electricity at El Oro will permit of the 
working of several low-grade mines now lying dormant owing to the 
prohibitive cost of steam power. It is estimated that electric current 
can be furnished at less than half the cost of the existing means 
of operation. Primarily, it was the intention of the Mexican Light 
& Power Company, in which F. S. Pearson is one of the leading 
spirits, to furnish current for use in Mexico City and vicinity. The 
extension of the transmission lines to El Oro. representing a total 
of about 175 miles, will make the system one of the largest in the 
world. 

EQUIPMENT FOR A BRICK FACTORY.—The Schwarz Sys- 
tem Brick Company, 8-10 Bridge Street, New York, has just installed 
at Charleston, S. C., the first brick plant in this country to be elec- 
trically operated throughout. The initial capacity of the equipment 
is 75 hp, but it will be considerably added to in the near future. The 
generator is a 50-kw, 250-volt, 850-r.p.m. machine built by the 
Northern Electrical Manufacturing Company, of Madison, Wis. It 
is belted to a 75-hp horizontal engine built by the Houston, Stamwood 
& Gamble Company, of Covington, Ky. Two Northern motors of 
22-hp and 10-hp capacity, 220 volts, are used for operating the ele- 
vators, lime crushers, preparing machines and brick press. 


CONDUIT FOR CINCINNATI SUBURB.—Mr. G. M. Gest, the 
expert subway contractor of New York and Cincinnati, Ohio, has 
just been awarded a contract by the Bell Telephone Company, of 
Cincinnati, for installation of a large conduit system through Cum- 
minsville, one of the outlying districts of that city. Work is to be 
started immediately. 

NAVAL ELECTRICAL SUPPLIES.—The Bureau’ of Supplies 
and Accounts, Navy Department, Washington, will receive bids until 
April 26 for the following supplies for the Portsmouth, Boston and 
New York Navy Yards: One 24-in. electrically-driven engine lathe ; 
one electrically-driven deck winch; seven 20-hp electric motors. 

SALE OF LIGHTING PLANT.—The Milford Electric Light and 
Power Transmission Company, of Milford, IIl., has been sold through 
the agency of J. S. Maurer & Co., to Mr. E. Lindner, of Pecatonica, 
Ill., for $15,000 

BALL ENGINE CONTRACT.—The Ball Engine Company, Erie, 
Pa., has been awarded a contract for three 225-hp direct-connected 
engines for the Seelbach Hotel, of Louisville, Ky. 
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LARGE EXPORT TRADE.—United States domestic manufac- 
tures exported in February, 1904, were greater in value than in any 
preceding February, and formed also a larger per cent. of the total 
exports than in any preceding February. For the eight months end- 
ing with February the total manufactures also exceeded the total 
in the corresponding eight months of any earlier year. The fiscal 
year 1900 was the banner year in exports of manufactures from the 
United States, but from present indications the fiscal year 1904 will 
show an even larger total of manufactures exported. The month 
of February shows a total of thirty-eight million dollars’ worth of 
manufactures exported, against thirty-four million dollars in 1900, 
while for the eight months ending with February the total is two 
hundred and eighty-eight millions, against two hundred and sixty- 
eight millions in the same months ending with February in 1900. These 
figures, which are presented by the Department of Commerce and 
Labor through its Bureau of Statistics, indicate pretty clearly that 
the fiscal year 1904 will show a larger total of manufactures exported 
than any preceding year. In the eight months for which a record is 
already made the total exceeds by twenty millions that of the highest 
record previously attained, that of 1900, while the fact that February, 
1904, exceeds by four millions the figures of February, 1900, 
also indicates that the increase noted in the earlier months of 
the year is continuing in the latest available months and thus likely 
to carry the year’s total considerably beyond that of 1900. Details 
as to electrical apparatus are not yet forthcoming, but scientific instru- 
ments, including smaller electrical goods show an increase in the 
eight months from $4,647,940 to $5,935,808. 

WAR DEPARTMENT ORDERS 120 BOATS.—The Electric 
Launch Company of Bayonne, N. J., has just received an order 
from the United States War Department for 120 boats for the artil- 
lery corps’ use in planting submarine mines. The boats will be 
capable of handling 500 mines, and will be used as tenders to the 
new submarines now building. This is the largest boat order in 
numbers ever placed by the department, and was obtained by the 
builders under competitive bidding with all the leading manufacturers 
of the country. The boats, if placed in line, would equal nearly a 
half mile in length. Over 30,000 feet of the best boat cedar and 32,000 
feet of ship oak will be used in their construction. A ton of copper 
nails and rivets will be required to fasten the timber together. The 
boats are now building and will be all completed on June 30, 1904. 
Charles G. Gates, of New York, has placed an order with the Elec- 
tric Launch Company for a 23-foot electric yacht tender for use on 
his yacht “Charmary.” The tender will be of the navy type of light 
weight, with capacity of operating forty sea miles on one charge 
ef the battery. It is the same type that the United States Navy De- 
partment has recently purchased, and which are in use on the U. S. S. 
Mayflower, UL. S. S. Florida, U. S. S. Dixie and other warships. 

MORE C. & C. MOTORS FOR HAMBURG-AMERICAN 
DOCKS.—The C. & C. Electric Company, 143 Liberty Street, New 
York, has secured a further order—the seventh—for 35-hp motors 
to be installed on the Hamburg-American docks at Hoboken, N. J. 
The motors will be direct-connected to hoists built by the Consoli- 
dated Iron Works, of Hoboken. This installation when completed 
will be the most extensive electric hoisting plant for dock use in the 
world. The machinery will handle both cargo, freight and coal. 
The C. & C. people have taken another order for an 80-hp motor for 
shipment to the Rogers Locomotive Works, Paterson, N. J. A 4o- 
kw and a smaller generator have been ordered by F. A. Kittredge, 
contractor of Everett, Mass., for installation in a Massachusetts 
manufacturing plant. 


TO PURCHASE EQUIPMENT FOR MEXICAN MINES.— 
The Northern Mexico Development Company, which was recently 
organized under the laws of New Mexico, with a capital of $1,000,000, 
has acquired the Aventura & Santo Domingo mining properties, 
located in the Sabinal district on the Sierra Madre line, for the 
development of which considerable electrical equipment will be 
utilized. The company proposes to make a specialty of power plants 
for the operation of mines, etc. Britton Davis, of El Paso, Texas, is 
president of the concern, C. N. McAdoo, of Greensboro, N. C., 
vice-president and treasurer, and D. C. Sutton, of the Candelara 
Mining Company, at San Pedro, State of Chihuahua, Mexico, has 
been appointed general manager. 

TELEPHONE GROWTH AT COLUMBUS, OHIO.—The direc- 
tors of the Citizens’ Telephone Company, which operates in connec- 
tion with the United States Long-Distance Telephone Company, have 
decided to contract for the erection of an exchange building which 
will be 90 by 90 and three or four stories high. They have also de- 
cided to contract for an automatic switchboard that will accommo- 
date 10,000 patrons and give the exchange a full capacity of 18,000 
instruments. Their present capacity is only 6,000, but they have 
applications which have been on file for months to the number of 
1,600. A director of the company says: “We paid 8 per cent. divi- 
dend last year and also built the Farmers’ Telephone line, costing 
$100,000, out of the proceeds.” 
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OFFICE BUILDING AND APARTMENT HOTEL.—Percival 
R. Moses, electrical engineer, 35 Nassau Street, New York, will 
act as consulting expert on the installation of electrical equipment 
for a ten-story office building, which is to be constructed at Bing- 
hamton, N. Y., by the Security Mutual Life Insurance Company. 
The capacity of the equipment has not yet been determined on. Mr. 
Moses is about to let lighting contracts for three 65-kw generators 
to be direct-connected to 13-in. x 12-in. high-speed simple automatic 
engines for the big apartment hotel now being built at Sixty-ninth 
Street and Broadway, New York, by the Construction Realty Com- 
pany. 

LIGHTING EQUIPMENT FOR SYDNEY.—Some $1,250,000 
are to be expended in an extension of the lighting system in Sydney, 
New South Wales. Six hundred arc lamps will be used for public 
lighting, of which 340 will be erected at first. Tenders will very 
shortly be invited locally. The scheme has no reference to the Syd- 
ney City & Suburban Electric Traction system, which is being con- 
structed for the most part with American equipment. The tramways 
are operated by the New South Wales Railways Commissioners, 
whereas the lighting system will be carried out by the municipal au- 
thorities of Sydney. 


SHOSHONE FALLS POWER.—Articles of incorporation have 
been taken out in Idaho to the Shoshone Falls Power & Lighting 
Company, which will launch a large power enterprise. A power plant 
is being built on the Snake River from which current will be trans- 
mitted to Salt Lake and intermediate cities. Three power plants in 
all will be erected with a total capacity of 80,000 to 100,000 hp. The 
capital stock of the company is $2,500,000, with a bond issue of equal 
amount. All the stock and half the bonds are subscribed. Prominent 
men of Idaho and Utah are promoting the company. 

ANOTHER MEXICAN PROJECT.—A company to be called the 
Rosa Amarillo Company is now in process of formation for the pur- 
pose of acquiring large properties in Mexico. An extensive electric 
power plant will be built to operate an electric railway, smelters, etc. 
M. D. Watson, who is primarily interested in the scheme, is now 
on his way here with a view to closing the financial end of the 
deal and awarding contracts for equipment. The property is situated 
at Cantitlan Purificacion, State of Jalisco. 

EXTENSIVE MEXICAN ELECTRIC RAILWAY SCHEME.— 
The construction of an electric railway between Puebla, one of the 
leading cities in Mexico, and Vera Cruz, the principal seaport city 
of the southern republic, is mooted. The proposed line will pass 
the famous Popocatepetl sulphur volcano, which was recently pur- 
chased by a New York syndicate. General Muncio P. Martinez, of 
Puebla, is primarily interested in the railway scheme. The length 
of the road will be some 130 miles. 


WATER POWER FOR LARGE MEXICAN COTTON MILLS. 
—Mexican advices state that an American syndicate has purchased 
the immense water fall known as Calda de Tontepec, located in the 
district of Acaxtian, in the State of Oaxaca. The syndicate pro- 
poses to utilize the motive power to be generated by the falls for 
the purpose of operating a large cotton factory situated in the 
vicinity, which is at present run by steam power. The price paid 
for the water rights exceeds $100,000, United States currency. 


PENDING SPANISH CONTRACT.—The Westinghouse in- 
terests are figuring on a very important contract for the construction 
and equipment of a large central power station at San Andres de 
Polomar, Spain, in which it is proposed to utilize industrial gas for 
the generating of electric current for transmission principally to 
Barcelona for light and general power purposes. The length of the 
transmission line will be about 10 miles. 

ELECTRIC TRACTION FOR SANTOS, BRAZIL.—Santos, 
one of the most flourishing seaport towns in Brazil, having a pop- 
ulation of about 10,000 people, is to have an up-to-date American 
equipped electric traction system. James Mitchell, general manager 
of the Sao Paulo Tramway, Light & Power Company, Limited, is 
primarily interested in the project. 

PENNSYLVANIA’S POWER HOUSE.—Milliken Brothers have 
been awarded the contract for the construction of the power house 
for the eastern section of the Pennsylvania, New York & Long Island 
Railroad. This is part of the Pennsylvania Railroad tunnel system. 
About 2,500 tons of structural steel will be used in the construction 
of the power house. 

EQUIPMENT FOR JAPANESE ARSENALS.—The Westing- 
house interests have recently been. allotted several orders for elec- 
trical equipment to be installed in Japanese Government arsenals, etc. 
The orders were secured through the Japanese house of Takata & Co. 


WARSAW EXPOSITION POSTPONED.—The electrical ex- 
position which it was proposed to open at Warsaw, Poland, this 
year has been indefinitely postponed owing to the Russo-Japanese 


war. 
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General Hews. 
THE TELEPHONE. 


RIVERSIDE, CAL.—The Sunset Telephone Company will spend $15,000 
in the extension and improvement of its service. 

LOS ANGELES, CAL.—The Home Telephone Company, of Whittier, is 
installing a switchboard with a capacity of about 800 telephones. 

LOS ANGELES, CAL.—The Home Telephone Company, of this city, has 
just issued an official statement showing that it has now installed and in 
operation 11,747 telephones, as compared with 8415 when the plant was taken 
over from the construction company last October. The authorized capital 
stock of the company is $3,000,000, with an authorized bonded indebtedness 
of $2,500,000. The company also announces that it has secured, for itself and 
affliated companies in Southern California, the exclusive right to the use of 
the automatic telephone, and has entered into a contract with the Automatic 
Electric Company to install in the near future a new station on Grand avenue, 
in the southwestern section of the city, with 4000 automatic telephones. It 
will be followed immediately by similar sub-stations at East Los Angeles, 
Boyle Heights, and eventually the entire plant will be operated under the 
automatic system. 

ALTON, ILL.—The Kinloch Telephone Company has installed a complete 
fire alarm system in the Alton hose houses in connection with its telephone 
system. 

INDIANAPOLIS, IND.—The recent high water greatly damaged telephone 
property and impaired the service in this city. ‘lhe water flooded the conduits. 

OAKLAND CITY, IND.—The city council has granted the Oakland City 
Independent Telephone Company a franchise for a period of twenty-five years. 

WARRICK, IND.—The Elberfield & Millersburg Telephone Company has 
been incorporated with a capital stock of $450. The incorporators are Fred 
Kampe, Henry Kelle and Henry Ahrens. 

DALEVILLE, IND.—The Daleville Telephone Company has filed articles 
of incorporation with the Secretary of State. The capital stock is $10,000. C. 
H. Forrest, R. C. Stone and F. D. Rushing are the incorporators. 





CAMDEN, IND.—The Camden Codperative Telephone Company has filed 
articles of incorporation with the Secretary of State. The capital stock is 
$4000. U. E. Tesh, C. E. Baker, Fred G. Arnick, J. S. Plank and O. W. Wyatt 
are the incorporators. 


SUMMITVILLE, IND.—The Independent Telephone Exchange at this place 
has been sold to the Madison and Delaware Counties Telephone Company. 
The purchasing company will at once improve the local plant, install a modern 
switchboard and extend and connect the lines with its own system. 


LEBANON, IND.—The Central Union Telephone Company has taken steps 
toward the building of a local system in this city as a competitor of the 
Lebanon Telephone Company, an independent concern... The Central Union 
claims to have a franchise granted by the council years ago that permits it 
to operate a local system. 

LOGANSPORT, IND.—The Home Telephone Company in this city now 
has 1800 telephones in operation, and a hundred or more applications are on 
file waiting for telephones. The company has numerous connections with 
smaller systems and exchanges in the towns of the surrounding country. It 
has decided to purchase another switchboard, and has contracted with Butter- 
field & Co. to lay a number of additional cables. The company will establish 
a local exchange in Young America. Applications for local services in Walton 
and Galveston have also been filed with the home office. 


RICHMOND, IND.—Representatives of the Greenville and Eaton, Ohio, 
and the Richmond Home Telephone Companies held a meeting in this city 
March 25 for the purpose of perfecting arrangements for long distance service. 
The object is to get independent service between Dayton and Richmond this 
spring in order to make the circuit complete between St. Louis and the East 
in time for the World’s Fair business. The distance between Richmond and 
Dayton is the only link that remains uncompleted to afford long distance ser- 
vice from St. Louis to Pittsburg and New York. It is understood that the 
United States Telephone Company will put in the Dayton-Richmond line as 
it operates the line between Dayton and Pittsburg. Connection will be made 
at Richmond with the new-long distance lines extending West. When these 
lines are completed the Richmond Home Telephone Company can get long 
distance service to all points of importance in the country. 


WATERLOO, IOWA.—The United States Telephone & Telegraph Company 
will build an office building here. 

WEBSTER CITY, lLOWA.—The Martin Telephone Company will lay 10,000 
feet of underground cable during the coming summer. 

COOPER, MICH.—The Mutual Telephone Company has just been formed 
here. 

JACKSON, MICH.—tThe Leslie Telephone Exchange with the United States 
Telephone Company, will build a trunk line to Eaton Rapids. 

LAnE CRYSTAL, MINN.—The Blue Earth County Telephone Company 
has been incorporated with a capital stock of $25,000. The directors are 
William Crane, David Crane, and others. 


MANKATO, MINN.—At the annual meeting of the Mankato Citizens’ Tele- 
phone Company the following-named officers were elected: Dr. J. H. James, 
president; H. A. Patterson, vice-president; W. A. Willard, secretary and 
treasurer. Reports read at the meeting showed that the company is making 
steady progress and now has 806 telephones in use. 


MEMPHIS, MO.—tThe Scotland County Telephone Company has been in- 
corporated with a capital stock of $10,000. The directors are H. G. Merritt, 
C. M. Moore and others. 
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CAPE GIRARDEAU, MO.—The Cape Girardeau Bell Telephone Company, 
owned by Henry L. Rosier and John Tiapek, of Ste. Genevieve, has bought 
the Cape Girardeau Telephone Exchange. The new company expects to begin 
work at once in changing its system from a grounded to metallic circuit and 
otherwise improve the same. 


ST. LOUIS, MO.—The directors of the Kinloch Long-Distance Telephone 
Company who went to Indianapolis, Ind., and Louisville, Ky., have returned 
to the city. They made arrangements for the extension of the present long 
distance service in several directions. At Louisville, representatives from in- 
dependent companies in a territory extending through Kansas, Kentucky, Mich- 
igan, Ohio and Pennsylvania were met. As a result, arrangements were made 
to connect a large number of smaller lines in various states under a common 
management. The St. Louis subscribers to the Kinloch long distance tele- 
phones will soon be able to reach Cleveland, Columbus, Cincinnati and other 
Ohio towns. By June the arrangement will extend te Pittsburg, Harrisburg 
and Baltimore. 


VERDIGRE, NEB.—The Verdigre Telephone Company has been incorpo- 
rated with a capital stock of $10,000. 


GUIDE ROCK, NEB.—The Guide Rock Telephone Company has filed ar- 
ticles of incorporation with a capital of $1000. 


ABSECON, N. J.—The Keystone Telephone Company of Philadelphia is 
building a line between Camden and Atlantic City. 


BINGHAMTON, N. Y.—The Hawleyton Telephone Company has been in- 
corporated with a capital stock of $500. The directors are G. W. Vossberg, 
C. S. Gage and others. 


WATKINS, N. Y.—The Reading & Rock Stream Telephone Company has 
been incorporated with a capital stock of $10,000. The directors are H. H. 
Smith and H. S. Howard. 


ALBION, N. Y.—The Hotel Telephone Company of Albion has been incor- 
porated with a capital stock of $50,000. The directors are C. M. Beattie, Gar- 
rison Babcock, Rochester, and G. L. Merrill, Albion. 


MONTPELIER, OHIO.—The Montpelier Telephone Company has increased 
its capital stock from $15,000 to $50,000. W. A. London is president. 


HARTSGROVE, OHIO.—The Hartsgrove Citizens Farmers’ Association, 
which was formed late last year, now has 500 subscribers connected up and 35 
miles of toll lines. The system is rapidly being extended. Robert Marro is 
president and E. W. Hunt manager. 


ASHLAND, OHIO.—The Central Union Telephone Company will proceed 
at once with the work of installing an exchange in Ashland. The Central Union 
Company has been negotiating for the purchase of the Ashland exchange of 
the Star Telephone Company, an independent company. 


GEORGETOWN, OHIO.—The Brown County Telephone Company, capital 
$20,000, has been incorporated by J. C. Martin, O. E. Bare, W. J. Marshall, 
H. C. London and G. Bamback. The company will build an exchange at 
Georgetown with lines through Adams, Highland and Brown counties. 


GREENSBURG, PA.—The Borough Council has granted a franchise to 
the Johnstown and Pittsburg Long Distance Telephone Company. 


PHILADELPHIA, PA.—-According to dispatches from Philadelphia the Key- 
stone Telephone Company since the first of the year has installed new tele- 
phones to the number of 1200. The statement is made by an official that the 
net earnings for the first quarter of the present year will surpass largely those 
of the corresponding period last year, when the profits were $41,000. 


HILLSBORO, TEXAS.—tThe city council has voted to grant a franchise to 
the Independent Telephone Company. 


CUSHING, TEXAS.—Dr. Crawford, of Alto, who has established a tele- 
phone exchange here, will make improvements. 

DALLAS, TEXAS.—The application of Messrs. Waterbury and Whitney, of 
Houston, Texas, for a franchise for an independent telephone sysytem for 
the city of Dallas has been referred to a committee of the city council. There 
is considerable opposition to the franchise being granted. 


BROADFORD, VA.—The Broadford Telephone Company has been incorpo- 
rated with a captial stock of $5000. L. H. DeForest is president. 

PRAIRIE DE CHIEN, WIS.—The Union Telephone Exchange of this city 
has been sold to J. W. Calloway. 

CUMBERLAND, WIS.—The Dunn County Telephone Company will build 
lines through Dunn and Barron counties, Exchanges are to be put in at 
Barron, Ridgeland, Cameron, Dallas, Chetek and Rice Lake. 

MERIDA, MEX.—Extensive improvements are to be made to the _ local 
telephone system here which was recently badly damaged by fire. 


SIERRA DE ALMOLYA, MEX.—E. V. Combe is building a telephone 
line from this place to Vaca station, situated on the Mexican Central Railroad. 

ST. JOHN, N. B.—Application is being made by a company seeking the 
right to conduct a general telephone business in the counties of St. John and 
Charlotte, N. B. The title of the new company is The Citizens’ Telephone 
Company, and it will be connected with the present Forest Telephone Com- 
pany at Calais, Me., with a main central office at Calais for both the New 
Brunswick counties. 

OTTAWA, ONT.—The North American Telegraph Company is applying t 
the parliament of Canada for an amendment to the charter of the company 
to enable it to increase its capital from $1,000,000 to $10,000,000, and to ex- 
tend its line to Manitoba and the Northwest and to change its head office 
from Kingston, Ont., to Winnipeg, Man. 

TORONTO, ONT.—The Bell Telephone Company of Canada has offered the 
Board of Control of the city of Toronto to pay the city $20,000 per year for 
an exclusive franchise of five years, the price of telephones to remain at $50 
and $30 as at present. The Stark Telephone Company offered to furnish tele- 
phones at $6 per year, with a charge of one cent per call up to $15. The 
Canadian Telephone & Telegraph Company offered to furnish telephones at 
$36 and $24. The Board has taken time to consider these bids. 
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ELECTRIC LIGHT AND POWER. 


SAN FRANCISCO, CAL.—The California Gas & Electric Corporation made 
its first annual payment, under its sinking fund provisions, to the Mercantile 
Trust Company on March 15. The money is to be invested in the underlying 
securities and the bonds of the corporation. 

SAN FRANCISCO, CAL.—The Reno Power, Light and Water Company 
has been incorporated with a capital stock of $1,000,000 by P. L. Flannigan 
and W. H. Patterson, both of Reno, Nev.; Charles L. Gibb, of Berkeley, and 
Joseph A. Fontaine and Frank P. Deering, of San Francisco. 

LOS ANGELES, CAL.—The Tracy Engineering Company, of San Francisco, 
wants to install a 500-hp plant for the city of Riverside and sell it to the city 
at the end of ten years, the city to buy the power in the meantime at the rate 
of $5.99 per horse power per month and pay for a minimum load of 300-hp. 

LOS ANGELES, CAL.—The Alamo Electric Power and Milling Company 
proposes to install a 500-hp plant at Ensenada, Lower California, to serve the 
principal mines of the famous Alamo mining district, at an expense for power 
and milling machinery of not less than $150,000. The company’s headquarters 
are in Los Angeles. W. E. Hampton, an electrical construction engineer of 
San Francisco, is drafting the plans for the power plant. 

SAN FRANCISCO, CAL.—The San Francisco Gas & Electric Co. has, in a 
general way, planned to make a considerable increase in its electric generating 
It is considering the advisability of adding 10,o00-kw in generating 
This would permit 
Contracts 


equipment. 
capacity at the independent plant known as Station ‘‘A.” 
of shutting down the steam plants at the other two power stations. 
have been placed with the Westinghouse Electric & Manufacturing Co. for 
1300 series alternating arc lamps with the necessary 200-light regulators for 
the same. The new lamps will enable the company to do away with the direct 
current series arcs in street lighting as it has already done in commercial 
lighting. 

WASHINGTON, D. C.—The Atlas Light & Power Company has been incor- 
porated here by A. C. Smith, S. J. Lamson, E. W. Scribner, E. L. Bradford, 
P. H. Burch, R. Wermelle and R. K. Van Mater. 

WASHINGTON, D. C.—Bids wil! be received April 12 at the Bureau Sup- 
plies and Accounts, Navy Department, Washington, for furnishing at the navy 
yards, Norfolk, Va., and Pensacola, Fla., a quantity of arc lamps, electrical 
supplies, conduit and fittings, etc. H. T. B. Harris, Paymaster-General, U. 
S. Navy. 

TERRE HAUTE, IND.- 
power house in this city. 

CICERO, IND.—The town council has granted a 2 
lain for an electric lighting plant. Mr. Plain announces that he will at once 
erect a new electric lighting system here. 

MENTONE, IND.—The Mentone Electric Light and Power Company’s plant 
has been sold through the J. S. Maurer & Company agency, of 804 Monadnock 
H. O’Rourke, of Algonac, Mich. 


A bill was offered in the House by Mr. Lipman to pro- 
A 


The Terre Haute Electric Company will build a new 
Contracts for the building have not yet been let. 
5-years’ franchise to John 


Block, Chicago, to J. 

ANNAPOLIS, MD. 
vide for municipal ownership of electric lighting plants in Baltimore City. 
motion to lay the order on the table was carried. 

MERRIMAC, MASS.—Jas. Dickens, of Newburyport, is preparing plans for 
the electric light plant for Merrimac. 

ST. LOUIS, MO.—The Ada Electric Light and Power Company has been 
incorporated with a capital stock of $40,000, full paid. The incorporators are 
Charles I, Patterson, Allen’ B. Patterson and William F. Klanke. 


VERSAILLES, MO.—W. K. Palmer, Kansas City, Mo., is engineer for the 
municipal lighting plant for Versailles. Plans and specifications are ready. 
Bids will be required on boilers, engines, generators, switchboard, poles, etc., 
together with the building. 

ST. LOUIS, MO.—The city of St. Louis, through the Harbor and Wharf 
Commissioner, March 23, formally ratified its previous verbal acquiescence in 
the contention of the Laclede Power Company, that the latter had riparian 
rights in front of its station at the corner of Lewis and O’Fallon streets. 
This gives the company the right to take water from the river which it will 
use for condensing purposes in the operation of its engines, and ends the con- 
troversy which has been going on for two years and which came acute when 
it was discovered last winter that the power company was building an in- 
take beneath the wharf opposite its works. 

ST. LOUIS, MO.—A plan to brilliantly illuminate the new city hall is 
being worked out by Thomas B. Carter, supervisor of city lighting. The 
I'welfth street entrance is to be lighted from fourteen posts of artistic design. 
Six of these will support incandescent lights. Four smaller 
posts, with 12 lamps each, will light the circular driveway, and four of the 
same size will illuminate the portico. Arc lights on specially designed brackets 
will be placed at the Clark avenue and Market street entrances. The rotunda, 
now being completed, will be lighted by 2000 incandescent lamps. Of these 
250 will form a chandelier below the skylight, and the others will be fixed to 
the pillars surrounding the rotunda. The fixtures for these are being designed 
by the architects. Many other lights will be placed in the halls. The total 


clusters of 25 


number will be about 5000. 


HELENA, MONT.—The Ox 
to be a thing of the past according to the plans of the Ox Bow Power Com- 
The Ox Bow is a loop in the river about 12 miles 


3ow, in the Missouri River, near Helena, is 


pany, recently organized. 
around but at one point only a quarter of a mile separates the two turns of 
There is here a difference in level of about 20 feet, and it is pro- 


the river. 
a canal, and establishing a power plant at 


posed to construct a dam, make 
It is estimated that the expense of putting in such a 


some convenient point. 
Before work can be commenced, a congressional 


plant will be about $750,000. 
enactment, permitting the damming of the river, will be necessary. 


WATKINS, N. Y.—The citizens have voted to issue $20,000 bonds to con- 
struct an electric light plant, to be operated in connection with the water works. 
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Y.—The Canton Electric Light & Power Company has pe- 


CANTON, N. 
It is proposed to in- 


titioned for a 20-year franchise for lighting the village. 
stall new machinery. 

BURGAW, N. C.—John W. Reilly, of Wilmington, is interested in the con- 
struction of electric light plants at Burgaw and Clinton. 

WAYNESVILLE, N. C.—B. J. Sloan has contracted to furnish this city 
with power for lighting for 10 years, the power to be generated at the falls 
of Pigeon River, by the construction of a dam. The capacity of the plant will 
be 1500-hp. 

HAMILTON, OHIO.—The city will issue $5000 bonds for improving the 
lighting system. 

PHILO, OHIO.—C. U. Shryock, of Zanesville, has secured a franchise from 
this village for the construction of water works and an electric light plant. 
The villages of Duncan’s Falls and Taylorville will also be supplied. 

BELLEVUE, OHIO.—The franchise of the Bellevue Light and Power Com- 
The council is considering a proposition to erect a 


pany expires May, 1905. 
A committee has been appointed to investigate the 


municipal lighting plant. 
cost of such a plant. 

OKLAHOMA CITY, OKLA. TER.—F. C. French, of Oklahoma, has made 
application for an electric light franchise. 

OREGON CITY, ORE.—Supplementary articles of incorporation have been 
filed by the Oregon Water Power & Railway Company, changing its name from 
Oregon General Electric Company, under which it was originally formed. Fred. 
S. Morris, J. Frank Watson, A. B. Croasman, W. H. Hurlburt and William T. 
Muir are the incorporators. 

TERREHILL, PA.—Michael N. Nolt, New Holland, Pa., 
proposes constructing an electric light plant on Conestoga River, at a cost of 
$6000. 

CHARLESTON, S. C. 
of Charleston, this city will save over $5700 on lights. 
from $97.50 to $80 per year, to be followed the next year by a reduction to $75 

DAYTON, TENN.—Edgar Stone, of the Dayton Light and Power Company, 
writes that it is proposed to construct an electric light plant, at a cost of $8000. 

KNOXVILLE, TENN.—The city council of Knoxville has named a com- 
mittee on municipal ownership of the electric light plant. Mayor Gass is re- 
ported as being in favor of the new plan. 

RUSK, TEXAS.—W. W. Welsh is 
electric plant. 

UVALDE, TEXAS.—Colonel Ike Pryor and son, Dave, contemplate install- 
ing an electric light and power plant at Uvalde. They are also arranging to 
establish a large irrigation plant near here. 

PRAIRIE VIEW, TEXAS.—An electric light and power plant is to be in- 
stalled at the State Prairie View normal school, situated here. Prof. Brown, 
of College Station, Texas, can give information. 

RICHFIELD, UTAH.—The Clark Power Company is considering the con- 
struction of a power plant near here to supply power for all towns of the 
The plan also includes the construction of electric railways. 


writes that he 


By a new contract with the Consolidated Company, 
Arc lights are reduce: 


interested in the construction of an 


county. 

WEST SEATTLE, WASH.—The Council has passed an ordinance requiring 
that all electric light and power wires be placed in underground conduits. 

FOND DU LAC, WIS.—The bid of the Citizens’ Light, Heat and Power 
Company, of Milwaukee, for the franchise, under which a new electric light- 
ing and power plant is to be established in this city, was accepted by the 
Common Council. 

SUNDANCE, WYO.—It is reported that the 
organized by Henry K. Mayhar, of Denver, Colo., will build a $900,000 power 
plant west of this place, to supply power and electric light to many towns and 


Economic Power Company, 


mines in the Black Hills. 

KINGSTON, ONT.—lIt was voted to purchase the plant of the Light, Heat 
and Power Company. 

OTTAWA, ONT.—The rights of Mr. E. S. Jenison, 
water power of the Kekabeka Falls and Ecarte Rapids, Ont., have been fully 
restored by the private bills committee of the Ontario Legislature. 

BRANTFORD, ONT.—A peculiar accident happened recently to the electric 
plant of this city. It appears that muskrats burrowed through the embank 
ment skirting Lake Mohawk, whence the electric plant obtains its power, 
causing the earth to cave in and effecting a large breach and put the plant out 


An auxiliary plant was set up, but local factories, run by elec- 
The pranks 


of Chicago, to the 


of business. 
tricity, were forced to close pending repairs to the embankment. 


of the muskrats cost the electric company upwards of $5000. 


OTTAWA, ONT.—The Dominion government has determined not only to 


light the Welland Canal by electricity, but by the same power to operate the 
gates, valves, bridges and sluiceways of the canal. The electric energy will 
be furnished by the Cataract Power Company, of Hamilton, Ont. The whole 
stretch of the canal will be lighted instead of merely the locks as at present. 
Some 550 arc lights will be distributed between Port Dalhousie and Port Col- 
borne, a distance of 27 miles. At each of the 25 locks there will be six 
are lights, while along the banks of the canal there will be one light in every 
400 feet. In addition there will be a special equipment of are lights for the 
piers at the head and foot of the canal. 


MONTREAL, QUE.—The Shawinigan Water and Company, of 
Shawinigan Falls, Que., has just completed arrangements for the erection of 
from the Falls into Montreal, with a capacity of 
This entire additional power will be taken by 
In order to meet the increas- 
completing at its 
with a 


Power 


another transmission line, 
10,000 additional horsepower. 
the Montreal Light, Heat and Power Company. 
ing demands for Shawinigan company is just 
works the installation of a third unit consisting of a water wheel 
capacity of 6000 hp and a generator of 3750 kw capacity, thus giving the com- 
A similar additional unit will be in- 


power, the 


pany an increased output of 5000 hp. 
stalled this summer. 














APRIL 9, 1904. 


THE ELECTRIC RAILWAY. 


BIRMINGHAM, ALA.—The Bessemer, Brookwood & Blocton Railway & 
Light Company has been granted a franchise by the city of Birmingham to 
build an electric railway. 


CAMDEN, ARK.—The Interurban Transit Company has been incorporated 
by H. C. Homeyer, C. P. Brice, C. C. Gunnels and J. G. McDonald. The 
company proposes to carry passengers and freight and to sell electric power. 
Capital, $350,000. 

WASHINGTON, D. C.—The Old Dominion and Great Falls Railway Com- 
pany has bought a $23,000 site in Washington for its power plant. 

WILMINGTON, DEL.—Rights of way are being secured for the extension 
of the Middletown & Odessa Electric Railway from Middletown to Clayton 
and Smyrna. 

ATLANTA, GA.—It is stated that the recently incorporated Georgia Trac- 
tion Company has been successfully financed and that it will be built between 
Athens and Carnesville, Ga. Mr. Van Wey, of Toledo, Ohio, is president of 
the company. 

FREEPORT, ILL.—Right of way is being secured for the proposed electric 
railway from Freeport to Polo and Dixon, and application has been made 
for a franchise in Polo. O. T. Smith is president of the company. 


EAST ST. LOUIS, ILL.—Articles of incorporation have been filed by the 
St. Louis, Vandalia & Eastern Electric Railway, with a capital stock of $50,000. 
The incorporators are: William M. Folger, Charles G. Sonnerman, George D. 
Steinhauer, H. C. Doyle, T. N. Lakin, of Vandalia. 


CHICAGO, ILL.—The Chicago City Railway Company, Chicago, contem- 
plates the erection of a great central electric power plant at West Thirty- 
eighth and Halsted streets, to cost $4,000,000, the purpose being to operate 
all the trolley lines from the one central power plant. 

TAYLORVILLE, ILL.—The stockholders of the American Central Traction 
Company have perfected their organization by electing the following officers: 
J. N. C. Shumway, president; Ernest Hoover, vice-president; Warren Powell, 
second vice-president; David M. Sharp, secretary and manager; E. W. Height, 
treasurer. The company has been incorporated at $250,000, and will begin the 
construction of interurban lines from here to Assumption, Mount Auburn, 
Springfield and East St. Louis. 


CRAWFORDSVILLE, IND.—It is announced that the Consolidated Traction 
Company will soon receive bids for the construction of a large power house in 
this city. Edward Hawkins is president of the company. 


WATERLOO, IOWA.—The Rapid Transit Company proposes to extend its 
line to Ossian. 

MARSHALLTOWN, IOWA.—Petitions are being circulated in this city by 
the Marshalltown Electric Street & Interurban Railway Company, to be pre- 
sented to the City Council, to call a special election to decide whether or not 
a 3-per-cent. tax shall be levied for the purpose of aiding the construction of 
an interurban line from Marshalltown to Grundy Center. The company asks 
the payment of one-half of the tax when the line is completed from Marshall- 
town to Grundy Center and the other half one year later. J. G. White & 
Company, of New York, are understood to be considering a proposition to 
build the line. 

GREENVILLE, LA.—The City Council has granted the concessions asked 
by the Delta Light and Power Company for the extension of its tracks. It 
was decided at a meeting that if this city and Leland would donate or sub- 
scribe $50,000 of stock the company would extend the line to Leland, which 
is about 12 miles from Greenville. 

ANNAPOLIS, MD.—A “Jim-Crow” bill for the electric cars of the whole 
State has been introduced in the House. 

BAY CITY, MICH.—The Bay City Traction & Electric Company will in- 
stall a storage battery plant in the building on Water street now used as 
office quarters. 

FARIBAULT, MINN.—Hon. Donald Grant, of this place, has under con- 
sideration the building of an electric railway here. 

MINNEAPOLIS, MINN.—The Minnesota Power & Trolley Company has 
been advised from Washington that the President has signed the bill permit- 
ting the construction of a dam across the Mississippi River, 2 miles above 
Elk River and without requiring the installation of a lock. 


DULUTH, MINN.—Articles of incorporation of the Lake Superior & North- 
ern Railway Company have been filed. The incorporators are: L. R. Martin, 
who is president and treasurer; H. P. Gardiner, vice-president and secretary; 
H. B. Fryberger, H. C. Fulton and M. A. Armstrong. The company is capital- 
ized at $50,000, while its limit of indebtedness is $5,000,000. The purpose of 
the corporation is to construct and operate railway lines in this state and else- 
where, build telephone and telegraph lines, carry on a freight and passenger 
business and acquire right of way, depot grounds and freight yards. 

JEFFERSON CITY, MO.—The Forest Park & Richmond Heights Railway 
Company has been chartered to build a branch line one mile long from St. 
Louis City to Richmond Heights, and has a capital of $25,000. The stockholders 
are: N. E. Niesen, Robert Rutledge, James; McCausland, Charles J. Roberts 
and Bernard Christian. 

ST. JOSEPH, MO.—The St. Joseph Interurban Railway Company filed 
articles of incorporation March 22. Its capital stock is $100,000. The in- 
corporators are: George C. Sims, of Des Moines, Iowa; A. C. Plummer, of 
Altoona, Iowa; Alice M. Butler, John C. Landis, Jr., of St. Joseph. The 
company will build an electric railway from Savannah to Platte City, through 
St. Joseph. 

ALBANY, N. Y.—The Assembly Railways Commission has decided to re- 
port favorably the Wallace third-rail protection bill. It requires companies 
operating third-rail lines to cover or in some way guard the third rail, so that 
persons will not run risk of injury from it. The elevated roads in New York 
City are, of course, the main ones affected by the bill. 
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ELMIRA, N. Y.—A certificate of incorporation has been filed in the office 
of the Secretary of State for the Elmira & Corning Short Line. Among the 
directors named are: Joseph Powers, of Troy; G. Tracy Rogers, of Binghamton; 
William R. Compton, of Elmira; A. Lee Smith, of Elmira. It is understood 
that the Powers & Mansfield Company has made the surveys and is actively 
connected with the enterprise. The length of the line to be built is about 13% 
miles from the city limits of Elmira into the city of Corning, and that of this 
distance 12% miles is upon private right of way. It is proposed to equip the 
line with a protected third rail. 

CLEVELAND, OHIO.—The Lake Shore Electric Railway Company, Cleve- 
land, Ohio, has placed a contract with the Aermotor Company, Chicago, for 
two structural steel towers to be used in carrying high tension circuits over 
Black River, Lorain, Ohio. 

TOLEDO, OHIO.—Stockholders of the Toledo & Indiana Railway Company 
and the Toledo, Hicksville & Fort Wayne Railway Company, which is affiliated 
with the first mentioned, will meet April 5 to consider a proposition to extend the 
Toledo & Indiana Railway to Fort Wayne by way of Defiance. 


CORTLAND, OHIO.—C. G. Phillips, general manager of the Warren, 
Cortland & Jefferson Traction Company, states that preliminary surveys for 
the road have been completed, and that the work of grading will be started 
at once. Engineers of the Westinghouse Electric & Manufacturing Company 
have suggested that a large power house be erected at Kinsman to supply power 
for this line as well as the Cleveland & Sharon Traction Company, which 
is being built by the same interests. 

GUTHRIE, OKLA.—A charter has been issued to the Oklahoma City, 
Lexington & Sulphur Springs Electric Railway Company, of Lexington. The 
capital stock is $1,000,000. The stockholders are: Charles Stewart, of Parkers- 
burg, W. Va.; J. S. Little, H. L. Forehand, E. Duffy, W. J. Reed, E. J. Keller, 
R. E. Thacker, G. A. Teague, A. Hutchins, E. P. Mosely, Jay Sherman, of 
Lexington. 

SCRANTON, PA.—The directors of the Scranton Railway Company have 
authorized an outlay of $300,000 for improvements to the system. 


FRANKLIN, PA.—A company, with $400,000 capital, has been formed in 
Pittsburg to build a 53-mile electric railway between Franklin and Butler, where 
connection will be made with a line between Pittsburg and Butler, now ap- 
proaching completion. 

YORK, PA.—It is stated that the capital stock of the York County Traction 
Company is to be increased from $1500 to about $5,000,000, preparatory to the 
building of new lines in this county. Lines are planned to run to Hanover, 
Dillsbury, Lewisberry, Yorkana, Airville, Brogneville, Collinsville and Delta. 


PHILADELPHIA, PA.—Plans have been approved by the Board of Sur- 
veyors for double tracks for the Philadelphia Rapid Transit Company on 
Twenty-ninth street, from Lehigh avenue to Allegheny avenue. The line will 
be a connecting branch of the Lehigh and Allegheny avenue lines. 


MECHANICSBURG, PA.—The Cumberland Valley Electric Passenger Rail- 
way Company will be offered for sale on June 25, under foreclosure brought 
by the Harrisburg Trust Company, trustee. The successful bidder will have 
to pay $25,000 cash on the spot when the sale is declared, and the balance of 
the purchase money must be forthcoming on July 1. 


LEWISTOWN, PA.—The Lewistown & Reedsville Electric Railway Company 
contemplates important improvements. Contracts have been awarded to P. E. 
Lane & Co., of Atlantic City, N. J., for the extension of the line from the 
present terminus to the Pennsylvania Railroad station at Lewistown Junction. 


HARRISBURG, PA.—A charter has been granted at the State Department 
to the Inter-State Electric Railway Company, capital $200,000, to build a 
20-mile line from the intersection of Vine and Main Streets, Port Allegheny, 
McKean County, through the towns of Burtonville, Roulette, Mina and 
Coudersport, Potter County. The directors are: L. B. Seibert, of. Couders- 
port, president; H. H. Cobb, F. L. Andrews, M. L. App, D. S. Seibert, W. 
T. Church, H. A. Avery. 


LEAD, S. D.—An electric railrway, fifty miles long, will be built this spring 
connecting Lead with the coal mines of northeastern Wyoming. 


BELTON, TEX.—Arthur C. Kretz, of Reading, Pa., engineer for the pro- 
posed Temple-Belton Interurban Electric Railway, is here making a preliminary 
investigation of the route of the proposed road. 


WACO, TEX.—A movement has been inaugurated looking to the construction 
and operation of an interurban electric railway between this city and Dallas, 
by way of Hillsboro and Waxahachie. Colonel James B. Baker, of Waco, is in- 
terested in the project and can give information. 


BELLINGHAM, WASH.—Specifications have been ordered by the City Coun- 
cil for a municipal electric lighting plant to be operated by the power of 
Whatcom Falls. 


COLFAX, WASH.—The County Commissioners have granted the franchise 
for an electric railway asked for by S. J. Crutcher, A. J. Smith and associates 
of Pine City, through the north part of Whitman County to Colfax. The 
promoters purpose building a line from Spokane via Spangle, in Spokane 
County, to Pine City, in Whitman County, thence via St. John to Colfax. 


ST. ANSELME, QUE.—The Ste. Claire Electric Company is considering 
the construction of an electric railway through the counties of Dorchester, 
3ellechasse and Levis. 


TORONTO, ONT.—Notice is given that application will be made to the 
Parliament of Canada, at its next session, for an act incorporating a company 
under the name of the Nipissing, Ottawa & Montreal Railway Company, with 
power to construct a line of railway from a point at the east end of Lake 
Nipissing to the city of Montreal, and also a line extending from said point 
along the north side of Lake Nipissing and French River to a point on 
Geergian Bay, and to acquire, own and operate water power and generate 
electric power for lighting and motive purposes. 
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NEW INDUSTRIAL COMPANIES. 


THE INSULATED COPPER COMPANY, of Islip, N. Y., has been incor- 
porated with a capital of $25,000. Directors: W. K. Post, R. D. Upham and 
H. B. Johnson, New York. 

THE BAXTER LIGHTING COMPANY has been incorporated at Camden, 
N. J., with a capital of $25,000. Incorporators: Lewis F. Baxter, George M. 
De Gunther and L. Howard Weatherby. 

THE MARINE MAGNETIC CONTROL COMPANY, of New York, has 
been incorporated; capital, $100,000. Directors: J. O. Stevens, Plainfield, N. 
J.; Albert Graham and Edward Pfuhler, New York. 

THE COLONIAL ENGINEERING COMPANY, of New York, has been 
incorporated; capital, $1000. Directors: T. J. Kane, New Brunswick, N. J.; 
J. A. C. Johnson, Englewood, N. J., and W. C, Furley, Brooklyn. 

THE ELECTRIC AND STEAM ENGINEERING COMPANY has been in- 
corporated at St. Louis, Mo. The capital stock is $5000, full paid. The incor- 
porators are B. D. Kribben, W. J. Burton, E. R. Suits and R. H. Moore. 

THE TOWER STORAGE BATTERY COMPANY, Cleveland, O., capital 
stock $10,0000, has been incorporated by E. B. Robbins, T. Rowland, C. A. 
Gilbert, G. D. Reed and J. H. Van Derveer. The company will manufacture 
automobile batteries. 

THE FARIBAULT MANUFACTURING COMPANY has been organized 
at Faribault, Minn., for the manufacture of dynamos, motors and gasoline en- 
gines. Active operations have already commenced. Hon, Judge James Hunter 
is vice-president of the company. 





LEGAL. 


WIRELESS TELEGRAPH LITIGATION.—Judge Lacombe in the United 
States Circuit Court, New York City, on March 30, denied an application for a 
preliminary injunction against the De Forest Wireless Telegraph Company 
and others in proceedings instituted by the National Electric Signalling Com- 
pany for alleged infringement of patent. The application sought to restrain 
the De Forest company from using certain apparatus to which the National 
Company claims exclusive rights, chiefly the liquid barretter patented by Prof. 
Reginald A. Fessenden, an instrument for receiving Hertzian waves. The 
De Forest company was represented by Cornelius D. Ehret, of Philadelphia, 
and Francis X. Butler, and the National Electric Signalling Company by 
Kenyon & Kenyon. Judge Lacombe, in his opinion, did not pass on the 
merits of the case, simply stating that the question at issue should be left for 
final hearing. 
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OBITUARY. 


CHARLES J. POWER, a well-known telegrapher, died at his home in New 
York City, March 21. At the time of his death he was chief operator in the 
Commercial News Department of the Western Union Telegraph Company, at 
195 Broadway. Deceased was 43 years of age. 





EDUCATIONAL. 


LEHIGH UNIVERSITY.—The Register of Lehigh University, South Beth- 
lehem, Pa., just issued, copies of which may be had on application, shows the 
attendance of 615 students from 24 States and 10 foreign countries, of whom 
90 are taking the course in electrical engineering. There are 54 in the teaching 
staff. Thirteen four-year courses of instruction are offered at the University: 
the classical course, the Latin-scientific course, the courses in civil, mechanical, 
marine, metallurgical, mining, electrical, and chemical engineering, analytical 
chemistry, geology, physics, and electrometallurgy. A list of graduates of the 
University, 1304 in number during the 38 years of its existence, indicates that 
this institution is exerting a very marked influence on the industrial develop- 
ment of the United States, and also of foreign countries. Provision is made 
for worthy and needy students whereby they may postpone payment of tuition 


until after graduation. 

UNIVERSITY OF WISCONSIN, SUMMER SCHOOL FOR ARTISANS.— 
The fourth annual sessions of the Summer School for Artisans, held under the 
direction of the College of Engineering of the University of Wisconsin, begins 
June 27, and continues for a period of six weeks. Courses of study are offered 
in the following subjects: (1) Steam, Gas and Other Heat Engines. (2) 
Applied Electricity. (3) Mechanical Drawing and Machine Design. (4) Mate- 
rials of Construction, Fuels and Lubricants. (5) Shop Work. Three sessions 
of this school have been held. The first, in 1901, marked a new departure in 
educational methods and was begun as an experiment, but its success has justi- 
fied the continuation of these sessions. In 1903 students came from twelve 
states, gnd among them were representatives of the following occupations: 
Machinist, electrician, draftsman, stationary engineer, erecting engineer, chief 
engineer of electric plant, carpenter and manual training teacher. The class 
instruction consists of lectures given by members of the regular faculty of the 
College of Engineering, and as the entire laboratory equipment of this college 
is available for instruction in the school, opportunities are thus afforded for 
laboratory practice, otherwise available only in a regular engineering course. 
A large number of the students enrolled have had correspondence instruction. 
The requirements for admission do not extend beyond a working knowledge 
of English and arithmetic, but the policy is to allow a large amount of individual 
work so that the student may take advantage of all the preparation he has 
obtained. As the demand renders it necessary, advanced courses will be estab- 
lished in the various subjects. 
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PERSONAL. 





MR. PAUL JONES has been appointed secretary and treasurer of the 
Lincoln, Neb., Gas & Electric Light Company. He was formerly connected 
with the Denver Gas & Electric Company as its accountant. 

MR. W. E. GILMORE, the active manager of the Edison Mfg. Co., and 
several other Edison enterprises at Orange, N. J., leaves this week on a trip 
to Europe to look after various important matters there in Mr. Edison’s behalf. 


MR. BENJAMIN H. BLOVER, formerly with the Underwriters’ Labora- 
tories and the past year engineer of the Chicago Fuse Wire & Mfg. Co., at 
Buffalo, N. Y., is now associated with the Westinghouse Electric & Mfg. Co., 
at East Pittsburg, Pa. 

MR. THOMAS B. BAILEY’S election to the directorate of the American 
Telephone and Telegraph Company to fill the vacancy caused by the death of 
J. Malcomb Forbes is said to be but a temporary one. Mr. Bailey has his hands 
full as purchasing agent of the company. 

MR. C. J. H. WOODBURY recently addressed the Worcester, Mass., 
Board of Trade on the ‘Telephone System of To-day.” He fully described 
the modern telephone system and its operation, the subject being illustrated 
by over 1oo lantern slides. 

MR. M. J. FRANCISCO, of Rutland, Vt., past president of the National 
Electric Light Association, has been confined to his bed for seven weeks past 
with a severe attack of pneumonia. He is recovering, but it may be some weeks 
before he is able to resume active duties. 

MR. P. G. GOSSLER has resigned his position as general superintendent 
and engineer of the Montreal Light, Heat and Power Company, to take 
effect May 1. He has accepted the general managership of the uperating de- 
partment of J. G. White & Co., of New York. 

MR. A. C. RAHE, manager of the Smith Storage Battery Company, of 
Binghamton, N. Y., was in New York last week. Not only was he interested 
at the time in storage batteries for special lines of work, but he had in mind 
some other lines which promise important and interesting developments. 

MR. W. B. POTTER, chief engineer of the electric railway department of 
the General Electric Company, has returned from a recent trip to the West 
Indies, whither he went to rest and recuperate after a severe attack of over- 
work and grip. He has benefited greatly by the holiday in summer seas. 


MR. EDWIN W. RICE, JR., has been elected during the past week a direc- 
tor of the General Electric Company to fill the place left vacant by the death 
of William C. Whitney. Mr. Rice is a director in several street railway and 
electric lighting companies, and is already a vice-president of the General 
Electric Company. 

MR. E. C. HURD, president of the proposed electric railway from Omaha 
to Beatrice, has completed plans and has come on to New York to finance the 
undertaking. Before leaving, he arranged with the Omaha & Council Bluffs 
Street R. R., which owns all Omaha electric lines, to permit the use of its 
tracks as soon as the new line is completed. 

MR. C. H. HINES, electrical engineer of the mechanical department of 
the Canadian Pacific Railway, is at Fort William, Canada. The Canadian 
Pacific announces that it will build a large central power house at Fort William 
and equip it with two 750-hp engines, to be used to generate current to drive 
all the machinery in the big grain elevators, as well as coal-handling machinery. 

DR. F. A. C. PERRINE.—The Clarkson School of Technology has just re- 
printed in pamphlet form, as part of its Bulletin, Dr. Perrine’s admirable 
lkounder’s Day Address, ‘‘The Success of the Educated Man.” He claimed 
that the modern “humanities’’ are really the great engineering arts, and that 
the work of the educated engineer has elevated the entire world up to more 
pleasant places for mankind to live in. 

MR. C. C. STARR.—The Canadian Westinghouse Company, Ltd., of Hamil- 
ton, Canada, has recently engaged Mr. C. C. Starr, who was formerly con- 
nected with the firm of John Starr, Son & Company, to act as its representa- 
in the maritime provinces, with headquarters at 134 Granville street, Halifax, 
N. S. The maritime provinces are included in the district of the Canadian 
Westinghouse Company’s Montreal office, and Mr. Starr will be consequently 
an attaché of that office. 

MR. R. M. BARWISE, well known in the electric automobile and incan- 
descent lamp fields, is returning to New York from Philadelphia and will carry 
on for the Pope Mfg. Co. on upper Broadway, a handsome garage and show room 
for Pope Waverly electrics. Mr. Barwise, in addition to considerable executive 
force, and electrical knowledge, combines a close familiarity with the bicycle 
and automobile arts, and a host of old friends welcome him under his new 
connections with Col. Pope and Mr. E. Mason. 


MR. W. W. WHEATLEY.—We learn that Mr. W. W. Wheatley, who was 
for a time superintendent of the trolley system of the Brooklyn Rapid Transit 
Company, has gone to Mexico, where he is to assume charge of the electric 
railway system of the City of Mexico. Mr. Wheatley sailed last month to take 
up his new work. It is said that his salary is to be $15,000 a year in gold. 
The Mexican road is owned by Wernher, Beit & Company, of London. Mr. 
Wheatley was with the Brooklyn Rapid Transit Company for two years. He 
then became general manager of the Public Service Corporation in New Jer- 
sey, but remained less than a year under extremely exacting and trying con- 
ditions. 


MR. EDWARD WESTON, of Newark, N. J., has had conferred upon him 
the degree of LL.D. by McGill University, of Montreal, Canada, in recog- 
nition ‘of his inventions and investigations in electrical science. It is appro- 
priate that this well-deserved acknowledgment should come from Canada, and 
from one of the most progressive seats of learning under the British flag, 
and one where moreover electricity has received special attention. Mr. Weston 
has been an American citizen a great many years, and all his notable work 
has been done in this country, but he is an Englishman by birth, and in many 
of his attributes. He studied medicine originally, and first took up electro- 
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chemistry. He was president of the American Institute of Electrical Engi- 
neering in 1888. 


MR. W. F. BAKER has been appointed contract agent of the New York 
Telephone Company in succession to Mr. F. H. Bethell, promoted to the man- 
agement of the Potomac Telephone Company, with headquarters in Washing- 
ton. Mr. Baker has been 6% years with the department, and for the last two 
years special agent for the Dey street division. He is a graduate of Harvard 
University, class of ’93, and is a native of Springfield, Mass. He was at one 
time in the insurance business, and was also city editor of the Springfield 
Union, one of the leading newspapers of New England. Although the com- 
pany has to-day no fewer than 140,000 subscribers in connection or under 
contract for service, Mr. Baker believes enthusiastically in the possibilities of 
great growth and extension in the metropolitan territory. 


MR. HARMAN S. SALT has been made manager of the Dale Company, of 
New York City, and assumed his new duties on April 1 at headquarters in the 
Hudson Street factory. Mr. Salt, although quite a young man, has had a 
long and successful career in the field of electrical manufacturing. He en- 
tered the service of the Western Electric Company, in New York City, in 
1887. He displayed executive ability from the start, and in 1891 was put at 
the head of the export department, in which during the past thirteen years he 
made a most creditable record. For a time he was also out on the Pacific Coast 
for the Company, with beneficial results to its affairs there. Mr. John Dale 
in his growing business in lighting fixtures and specialties has therefore en- 
listed experience and ability, in Mr. Salt, that will prove extremely valuable. 


MR. J. W. LATTIG.—At its offices, 112 North Broad street, Philadelphia, 
the employees of the United Telephone & Telegraph Company, as well as the 
officers of the York State Telephone Company, the officers of the Eastern 
Electrical Construction Company and the officers of the Eastern Telephone 
Manufacturing Company, with whom he has held business relations, presented 
last week to the retiring general superintendent, Mr. J. W. Lattig, a handsome 
dinner set of 150 pieces, and a beautiful cut glass water set. Mr. Lattig has 
been with the United Telephone & Telegraph Company for two and one-half 
years and during that timc, as shown by the handsome gift, he has earned 
the good-will and earnest co-operation of everybody from the officers of the 
company on down. Mr. Houck, the traffic manager, made the presentation in 
a neat speech, to which Mr. Lattig replied briefly and feelingly. Mr. Lattig’s 
resignation as superintendent of the company went into effect on 
April 1, when he assumed new duties with the Delaware & Atlantic Telephone 
& Telegraph Company. 


HON. S. N. D. NORTH, director of the U. S. Census Bureau, contributes 
to the Annals of the American Academy an interesting article showing how, 
under the protective tariff, American manufacturers have grown so strong that 
they have now only invaded foreign markets but penetrated to foreign soil 
as a foothold. He cites a number of examples and says: ‘‘The Western Elec- 
tric Company, of Chicago, is interested in extensive factories in London, 
Paris, Antwerp and Berlin, not all of them carried under the name of that 
company, but all of them established and controlled by its capital. The Gen- 
eral Electric Company has three or four such establishments, and has re- 
cently constructed a huge new factory at Rugby, in England. The Westing- 
house Company has just finished, at Trafford Park, in England, one of the 
largest electric factories in Europe, employing two or three thousand men, 
and it has other factories in Havre, France, and St. Petersburg, Russia. The 
Singer Machine Company has three large plants in Europe, under its direct 
control. The Chicago American Tool Company is building a plant at Frazer- 
burg, mear Aberdeen. The Hoe printing presses are made in London, as is 
also American linotype machinery. The Draper Company has recently com- 
pleted its new factory in Lancashire, to supply the greatest cotton-manu- 
facturing district of the world with the American fast-running Northrup loom. 
This list might be extended indefinitely, and a fine field for investigation is 
ypened for the full measurement of this remarkable transplantation.” 
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MR. A. C. LIPPINCOTT, 109 Franklin Avenue, Scranton, Pa., will be glad 
to send to any engineer a fine catalogue of indicators, reducing wheels, plani- 
meters, steam separators, etc., by addressing him as above. 


PITTSBURG TRANSFORMERS.—The Pittsburg Transformer Company 
has issued a little folder giving some suggestive facts about these well-known 
transformers. The folder is accompanied by an attractive calendar for April. 


The picture is that of a pretty girl, presumably one of those referred to in the 
folder. 





AUTOMATIC TELEPHONE. EXCHANGES.—In a pamphlet of 32 pages 
issued by the Automatic Electric Company of Chicago are given copies of 
many letters received from patrons of the Home Telephone Company of Day- 
ton, Ohio, testifying to the satisfactory service rendered by the automatic 
exchange in that city. An illustration of the Dayton automatic exchange is 
given, which shows a very extensive equipment. 


THE NATIONAL-ACME MANUFACTURING COMPANY, Cleveland, 
Ohio, maker of the Acme multiple spindle automatic screw machine, does a 
large trade in special work for manufacturers of electrical apparatus. These 
specialties include set screws, cap screws, machine screws and milled work 
turned from steel, iron, zinc and brass. The company has recently issued an 
attractive monthly calendar, which gives a view of one of its machines. 


“BURIAL EXPENSES” is the title of a folder issued by the Ewing-Merkle 
Electric Company, 1006 Pine Street, St. Louis, Mo., on the subject of the 
Stombaugh guy anchor. The title is rather funereal, but the subject is a 
living one to telephone men, who are eternally confronted with the problem 
of guying poles. The Stombaugh anchor meets such cases very completely. 
It screws into the ground and affords an anchorage that is steadfast and good 
for all time. 


STEAM HAMMERS.—The David Bell Engineering Works, Buffalo, N. Y., 
has issued a very complete catalogue devoted exclusively to steam hammers. 
This company makes a specialty in 10 sizes, from 250 lbs. to 1600 Ibs. falling 
weight. These hammers are in use in practically every part of the country 
and in foreign countries as well, and their field of use is constantly increasing. 
They are especially adapted to the use of manufacturers of electrical machinery. 
The catalogue fully describes and illustrates these hammers, and gives all the 
dimensions of each. 


NATIONAL ALTERNATORS.—The National Electric Company, Milwaukee, 
Wis., has recently issued a 40-page pamphiet on the subject of its alternating- 
current machinery for lighting, power and railway service. The National 
Company has developed a line of revolving field alternators up to 1500 kw 
capacity. These machines represent the latest development of engineering 
design, and both the mechanical and electrical features have been carefully 
worked out. Their construction and features are completely described and 
clearly illustrated. Tables and diagrams at the back give the principal dimen- 
sions of the machines of the various types. 


A HANDSOME CALENDAR, quarto size, has been issued by the Strom- 
berg-Carlson Telephone Manufacturing Company, of Chicago and Rochester, 
N. Y. It shows a beautiful girl in evening dress sitting at a desk telephone 
set of the company’s make, receiving very pleasant news, transmitted evidently 
with very distinct articulation. A special feature is the fact that the picture 
is not a “‘half-tone,’’ but a real photograph. At the side is a large rose spray 
with the flowers and leaves in natural colors. The monthly calendar slips are 
detachable. Copies of this artistic calendar can be had on application by the 
heads of telephone operating companies, the request to be accompanied with 
10 cents for mailing. 








UNITED STATES PATENTS ISSUED MARCH 29, 1904. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St. N. Y.] 
755,054. SERVICE-METER FOR TELEPHONE-LINES; Charles E. Scrib- 
~~" ner, Chicago, and Frank R. McBerty, Evanston, Ill. App. filed April 2, 

1900. 
55,127. ELECTRIC SELECTIVE SYSTEM; Juliene Auguste Géhrung, St. 
~ Louis, Mo. App. filed February 8, 1902. 
SERVICE-METER FOR TELEPHONE-LINES; 
App. filed July 16, 1900. 
FOR TELEPHONES; 


755,308. Frank R. McBerty, 
Evanston, [il. 
755,515. COUNTING SYSTEM ) 

Meyer, Madgeburg, Germany. App. filed May 26, 1902 


BELL; William W. Dean, Chicago, Ill. App. filed March 24, 1902. 
42. ELECTRIC ACCUMULATOR-PLATE; 
Elieson, Paris, France. App. filed Oct. 16, 1903. 
Notes.) 


PROCESS OF MAKING ELECTRIC ACCUMULATOR-PLATES; 
filed Oct. 16, 1903. 


Johann Heinrich 


Chaimsonovitz Prosper 
(See Current News and 


755,643. 7 : : 
Chaimsonovitz Prosper Elieson, Paris, France. App. 
(See Current News and Notes.) 


755,646. MULTIPLEX TELEGRAPHY; Stephen D. Field, Stockbridge, 
Mass. App. filed March 5, 1903. Current reversals and currents of dif- 
ferent strength are transmitted by a single mechanism so arranged as to 
act without interference and in transmitting the reversals the potentials 
are altered by a series of steps between the maximum of one polarity and 
that of the opposite, thus making it easier to “‘balance’’ the system, Two 
other transmissions are superposed upon the first two by giving different 
frequencies to a vibratory key. 

MULTIPLEX TELEGRAPH; 

App. filed March 24, 1903. 
invention. 


Field, 


upon the 


Stockbridge, 


Stephen D. i 
preceding 


Improvements 


EXO) Record of Electrical Patents. 








ELECTRIC WATER HEATER; James F. Hathaway, San Francisco, 

App. filed Aug. 10, 1903. A handle having a heater attached thereto 
and adapted to be plunged into a vessel of water. 

755,669. CURRENT SELECTOR FOR CHARGING SECONDARY BAT- 
TERIES; Miller R. Hutchison, New York, N. Y. App. filed Ma I 

Y 5, 1903. 
An electrolytic cell adapted to permit the flow of current in one direction 
but to prevent it in the opposite direction, is placed in circuit with the 
battery and a lamp for charging purposes, the lamp showing when the 
current is flowing to the battery. 

755,697. ELECTRIC INCANDESCENT LAMP SOCKET; Guy H. Proctor 
and John B. Daley, Somerville, Mass. App. filed 30, 1903. Details. 
755,708. HIGH OR LOW PRESSURE SIGNAL ALARM; Frank H. Schmitz, 
New York, N. Y. App. filed Sept. 4, 1903. A plunger is forced upward 

by the fluid pressure and closes a circuit at a critical point. 

755,731. CONTROLLER FOR ELECTRIC MOTORS; Magnus W. Alex- 
ander, Lynn, Mass. App. filed June 13, 1903. When current fails or 
drops below a certain strength, the contact arm of the controller is auto- 
matically disconnected from the hand lever and returned to its off-position. 

755,732. ELECTRIC MOTOR; Ralph E. Barker, Lynn, Mass. App. filed 
Aug. 7, 1903. The weight of the field coil is sustained upon lugs projecting 
from the head castings of an inclosed motor. 

755,739. MAXIMUM DEMAND INDICATOR; Harry W. Brown, Boston, 
Mass. App. filed Aug. 2, 1902. The indicator comprises a conductor 
which is magnetic at low temperatures but non-magnetic at high tempera- 
tures; a variation of magnetism causes an indication on a scale. 

755,740. SYSTEM OF ELECTRICAL DISTRIBUTION; Harold W. Buck, 
Niagara Falls, N. Y. App. filed Sept. 4, 1902. A motor generator set hav 
ing means for regulating the voltage on the alternating current system in 
response to variation of load on the direct current system, 

755,743. REMOVABLE CONTACT FINGER TIP; Frank E. Case, Schenec- 

tady, N. Y. App. filed July 9, 1902. The tip is separate from the finger 

and formed to be readily attached and detached. 


755,059; 
al. 
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755,744. CONTROLLER; Frank E. Case, Schenectady, N. Y. App. filed Oct. 
1, 1902. An elongated coil is arranged across the face of a controller drum 
so that its field of force includes all of the arc gaps, a single coil thus serv- 
ing to disrupt arcs at any point on the controller. 

7551757. MULTIPLE RATE METER; Alexander J. R. Fiego, Lynn, Mass. 

pp. filed July 21, 1903. Two dial-trains are alternately connected with 
the meter-motor by electro-magnets whose circuits are closed by a clock. 

755,766. TRANSFORMER; Walter A. Hall, Lynn, Mass. App. filed =. 
29, 1902. A transformer core consisting of oppositely disposed bundles 
of iron lamine arranged radially to fill the center of the core with a mass 
of laminated iron polygonal in cross-section to form cooling spaces in the 
periphery of the center of the core. 

755,771. ELECTRIC SWITCH OR CIRCUIT BREAKER; Edward M. Hew- 
lett, Schenectady, N. Y. App. filed Jan. 29, 1900. Mechanism for oper- 
ating the circuit breaker from a point of safety to the operator. 

755,772. SWITCH; Edward M. Hewlett, Schenectady, N. Y. App. filed Aug. 
14, 1903. Means for closing the field circuit of a generator through a 
resistance shunt, comprising a snap switch and an auxiliary shunt terminal 
on which said switch closes just before opening the armature circuits. 

755,774. ELECTRIC CLOCK; Frank Holden, London, Efigland. App. filed 

pril 16, 1900. Details. 

755+775- SYSTEM OF ELECTRICAL DISTRIBUTION; Lewis L. Holladay, 

ynn, Mass. App. filed Aug. 21, 1902. A plurality of secondary coi 
on a transformer, one feeding a circuit with lagging current and the other 
feeding a consumption circuit with leading current. 

755,782. ELECTRICAL CONTACT DEVICE; John Lindall, Boston, Mass. 
App. filed Oct. 8, 1903. A third-rail contact shoe consisting of a box- 
shaped piece of metal resting at its extremities against a leaf spring to 
prevent free movement or rattling. 

755,783. ELECTRIC FIRE ALARM; August Lueckert, St. Louis, Mo. App. 
filed Dec. 10, 1902. Detai 





755,787—End Play Device for Rotary Machines. 755,646—Multiplex Telegraphy. 


755,787. END PLAY DEVICE FOR ROTARY MACHINES; David Miller, 
Schenectady, N. Y. App. filed Aug. 20, 1903. A disk having a boss which 
rests against the end of the shaft 1s mounted to rotate upon a thrust plate 
mounted in a plane oblique to the end of the shaft. 


755,791. MEANS FOR CLOSING FIELD CIRCUITS OF ROTARY CON- 
VERTERS; William B. Potter, Schenectady, N. Y. App. filed Sept. 17, 
1903. By means of a polarized armature the proper polarity of the arma- 
ture brushes at the instant the field is connected to them, is ensured and 
by a proper adjustment of a spring the voltage at which the field circuit 
will be closed can be adjusted, thus the danger arising from closing a field 
circuit at the wrong instant is avoided. 


755,793. STARTING DEVICE FOR INDUCTION MOTORS; Henry G. 
Reist and Arthur W. Henshaw, Schenectady, N. Y. App. filed June 27, 
1902. The invention consists of a motor starting device comprising a 
starting switch having contacts carried by the rotable member, and an 
operating mechanism, arranged to give a step-by-step movement to the 
switch in one direction, the mechanism being also arranged to permit a 
continuous movement in the reverse direction. 


755,796. FUSIBLE CUT OUT; Howard R. Sargent, Schenectady, N. Y. 
ion. filed March 14, 1900. A fusible strip is placed in an air-tight stron 
cartridge, otherwise empty, so that the gases evolved by the blowing o 
the fuse will not destroy the cartridge. 


755,797. ARC LAMP HANGER; Howard R. Sargent, Schenectady, N. Y. 
Ti. filed Sept. 2, 1902. An automatic hook which engages when the 
lamp is lifted and disengages by a slight upward movement. 

755,800. TRANSFORMER; Louis M. Schmidt, Lynn, Mass. App. filed Sept. 
19, 1902. A transformer having portions of its core extended beyond the 
body of the transformer to form supporting feet and a winding surround- 
ing the core except near the feet, the terminals being brought out in the 
unwound space. 

755,814. COUPLING ELECTRIC MOTORS; David P. Thomson, Rugby, Eng- 
land. App. filed Sept. 8, 1903. Unison running is accomplished by con- 
necting corresponding fixed points in the armature winding by equalizing 
connections of such a character that only equalizing current will flow 
through them. 

755,815. ELECTRIC ARC LAMP; Elihu Thomson, Swampscott, Mass. App. 
filed Aug. 19, 1901. A self-induction coil in series with the arc, a polarized 
armature connected with a movable carbon and a closed coil operating to 
assist the movements of the armature. 

755,819. INDUCTION MOTOR; Pendleton G. Watmough, Schenectady, N. Y. 
App. filed Sept. 2, 1902. The stator has a two-part ring-core over which 
the coils are slipped and then an externally slotted ring is passed into the 
ring-core so that its slots will embrace the sides of the coils and produce, 
in effect, a “tunnel” winding. 

755,822. TRAIN CONTROL SYSTEM; George Whittlesey, Washington, D. C. 
App. filed Sept. 26, 1902. A multiple train control system in which the 
oe car controllers are utilized and the number of train wires reduced 
to four. 

755,824. MEANS FOR STARTING ALTERNATING CURRENT DYNAMO 
ELECTRIC MACHINES; Jonathan E. Woodbridge, Schenectady, N. Y. 
App. filed Sept. 11, 1901. Comprises means whereby an electro-motive force 
Py gradually increasing frequency can be impressed upon the machine to 
be started and also means whereby the field of a machine can be excited 
by a direct current. 
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755,835. RAILWAY BRAKE APPARATUS; Granville T. Woods and Lyates 

Woods, New York, N. Y. App. filed Dec. 31, 1902. The invention com- 
prises various ways of bringing a train to a stop, controllable either by the 
motorman, or self-acting in case he is disabled; or by a passenger, or by a 
flag-man at the roadside. 

755,827. RHEOSTAT; William C. Yates and Paul Zimmer, Schenectady, 
N. Y. App. filed July 25, 1903. A rheostat by which resistance may be 
cut into a circuit in large steps until near the desired amount and any 
large step then graduated by small steps for more exact regulation. 

755,828. RHEOSTAT; William C. Yates, Schenectady, N. Y. App. filed Aug. 
22, 1903. Details. 

755,829. CONTROLLING INDUCTION MOTORS; Arnaldo P. Zani, Milan, 
Italy. App. filed June 30, 1900. (See Current News and Notes.) 


755,830. TUB FOR ELECTRIC BATHS; Jcself Zwiebel, Neu-Ulm, Germany, 

pp. filed Nov. 24, 1903. Rods —— the electrodes have insulated 

portions to which the electrodes can transferred to alter the number in 
circuit and accordingly the direction and strength of the current. 


755,840. DETECTOR FOR ELECTRICAL DISTURBANCES; Jagadis Chun- 
der Bose, Calcutta, India. App. filed Sept. 30, 1901. (See Current News 
and Notes.) 

755,853. ELECTRIC-POWER-TRANSMISSION SYSTEM; Max Deri, Vienna, 
ustria. App. filed May 28, 1902. (See Current News and Notes.) 
755,889. ELECTRIC RAIL BOND; Jang Landsing, Brooklyn, N. Y. App. 
filed April 25, 1900. A strap of metal slitted into narrow strips between its 
extremities, the strips being bent at succeeding points to afford the neces- 

sary flexibility. 

755,890. ELECTRIC SIGNALING DEVICE; Thomas C. Laney, Toledo, and 

harles S. Longnecker, Delta, Ohio. App. filed Nov. 24, 1902. Details. 


755,897. ELECTRIC LOCK; Frank Lombardi, Brooklyn, N. Y. App. filed 

ec. 19, 1903. Details. 

755,899. ELECTRIC RAILWAY SYSTEM; Timothy Mahoney, San Fran- 
cisco, Cal. App. filed April 20, 1903. Details. 


755,905. ELECTRIC TRACTION SYSTEM FOR RAILWAYS; August 
Meuschel, Montreal, Canada. App. filed May 4, 1903. The driving means 
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755,905—Electric Traction System for Railways. 


instead of being cylindrical like car wheels, are spherical in form and 
rotate in variable planes, parallel to the line of motion of the car, so that 
the effective diameter of the driver can be altered without altering the 
speed of rotation of the driver. 


755,954. ELECTRIC LAMP AND SOCKET; Albert N. Soden, Trenton, N. J. 
App. filed Dec. 10, 1902. The lamp is an inverted cone in shape and has 
an outer transparent wall and in inner reflecting wall, a number of fila- 
ments embracing the latter and being singly or jointly insertable in the 
circuit by a suitable switch. 


755,999. ELECTRIC TROLLEY HEAD; John T. Cherry, Plymouth, and 
dward H. Clive, Devonport, England. App. filed Nov. 3, 1902. Details. 


756,025. ELECTRIC LIGHT CIRCUIT PROTECTOR; Stanley Kalbach, 
Wildwood, N. J. App. filed May 12, 1902. Details. 


756,026. INSULATOR; William S. Kinsley, Stewart S. Bell, Reading, Mass. 
App. filed Aug. 10, 1903. A two-part block carrying the conductor between 
them and held together by a binding wire, the block being supported by a 
bail having a threaded shank. 


756,045. SHUNT CONTROLLER FOR ELECTRIC MACHINES; Nels O. 
Nelson, Chicago, Ill. App. filed July 13, 1903. The output of a frictionai 
generator is controlled by means for forming a shunt circuit between 
inductor bars arranged adjacent to the collecting combs. 


756,049. SWITCH FOR INCANDESCENT ELECTRIC LAMPS; Conrad M. 
Pitel, Meriden, Conn. App. filed Nov. 23, 1903. A switch designed for 
hanging lamps. 

756,050. COUPLING FOR INCANDESCENT ELECTRIC HANGING OR 
SUSPENSION LAMPS; Conrad M. Pitel, Meriden, Conn. App. filed 
Nov. 23, 1903. Details. 

756,091. TELEPHONE-CABINET; William B. Altick, Lancaster, Pa. App. 
filed May 16, 1902. (See next week’s issue.) 

756,117. ELECTRIC LAMP SUPPORT FOR_CONVERTIBLE SIGNAL 
LANTERNS; Louis H. W. Kerber, Chicago, Ill. App. filed May 13, 1903. 
A framework arranged to receive either an electric or an oil lamp. 

756,119. ELECTRIC RESISTANCE; Hans Von Kramer, Bath, England. 
App. filed Sept. 1, 1903. Details. 

756,156. SIGNAL APPARATUS FOR TROLLEY RAILWAYS; Almo L. 

heatham, Louisville, Ky. App. filed Aug. 8, 1903. A contact arranged 
to be touched by the trolley wire when it lifts the main conductor in 
passing. 

756,167. CONTROLLING ELECTRIC BOOSTERS; Edward M. Hewlett, 
Schenectady, N. Y. App. filed Oct, 20, rg0z. An auxiliary booster is 
provided and adapted to be inserted in place of an incapacitated booster 
feeding any one of a number of circuits. 


756,176. PROTECTIVE SHEATH OR _ENVELOP FOR STORAGE-BAT- 
ERY PLATES; Achille Meygret, Paris, France. App. filed March 29, 
1904. (See Current News and Notes.) 


756,181. INSULATOR; Louis McCarthy, Boston, Mass. App. filed Feb. 11, 
1904. Oppositely placed metallic portions connected by a piece of insulat- 
ing material and surrounded by a molded insulating composition, the latter 
being formed with a number of petticoat edges. 
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We have made this brand with a special view to 
supplying the requirements and obtaining the best 
results for this particular class of customers. 
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A. KLIPSTEIN & COMPANY, 
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“ AMERICAN ” 


STORAGE CELLS Are the Best 
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Electrical and Photometrical Standardization. 

Resistance, Conductivity and Insulation Tests. 

Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards of Candle-power Furnished. 

LAMP TESTING BUREAU (Incorporated) 

546 East 80th Street 

























When your Telephone 
fails you call on this 
Company. It will pay you 


VIADUCT CoO. 


BALTIMORE, MD. (sf 







MFG . co. 
Chattanooga, Tenn 
New York Office, 8 Jay St. 










New York City 














WHEN WRITING TO ADVERTISERS PLEASE MENTION 
for any issue of PUTS AnD COPY ELECTRICAL WORLD AND ENGINEER 


Electrical World and Engineer 


‘ should be sent in one week before the date of issue. 

This announcement is made because letters are frequently re- 
ceived to the effect that the writer had expected to have a large 
advertisement in a certain Export Issue, but did not receive notice 
in time. 

To prevent disappointment, please note the above, and also that 
the Export Issue is the first issue of each month. 


ELECTKICAL WORLD AND ENGINEER, 114 Liberty St., New York 






Stop That 
Noise! 


New Process Pinions will 
doit. There is no ring to 
rawhide, so they can’t make 
the racket that metal gears 
do. And New Process.raw- 
hide wears like iron. Get- 
our booklet. 



















Linch & Stover 
Consulting and Contracting 
ENGINEERS 
916 Pennsylvania Bldg., Philadelphia. 















The New Process Raw Hide 
Company, 


SYRACUSE, N. Y. 
















Central Station Design. 

Electric Railway Power Houses. | 

Power Plants for all industrial 
purposes. Expert Reports. 
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ELECTRICAL WORLD anv ENGINEER. 





APRIL 9, 1904. 
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The rate for “Position Wanted” adver- 
tisements of forty words or less is one dol- 
ler an insertion; additional words two cents 
each, payable in advance. Remittance and 
copy should reach this office not later than 
Tuesday morning for the next succeeding 
issue. 


POSITION WANTED.—By a_ young 
man, age 24, having completed a two 
years’ course of electrical engineering in a 
technical school; desires position in isolat 
wer, light, etc., plant or with a manu- 
acturing company. Address No. 1389, 
core. Electrical World and Engineer, New 
ork. 


POSITION WANTED.—With engineer- 

ing, contracting or manufacturin 
company, or central station, by Electrica 
and Mechanical Engineer, Cornell grad- 
uate. Practical experience includes laying 
out and installing shop equipments; power 
plant design and testing; plant and shop 
management; power distribution by vari- 
ous means; applications of electrici in 
manufacturing plants, particularly individ- 
ual motor drive; preparing specifications and 
technical correspondence. Executive and 
business ability. Excellent reasons for de. 
siring change. Could invest small capital. 
Address No. 1394, care Electrical orld 
and Engineer, New York. 


POSITION WANTED.—Engineer, thor- 











oughly experienced in all branches of 
construction work and repairs, articularly 
as applied to electric railways, desires posi- 


tion; power station erection and equipment 
a specialty; accustomed to take ge of 
work; eleven years’ experience in America 
and abroad. Address No. 1364, care Elec- 
trical World and Engineer, New York. 


cose REReEEEEentemeeemeeneee ee 
POSITION. WANTED.—About July 1 in 

construction work or as estimator by 
an American, 31 years old; has technical 
education and is an experienced draughts- 
man, both mechanical and electrical; also 
has experience in testing and switchboard 
design and erection with one of the largest 
electrical gy companies. Ad- 
dress No. 1371, care Electrical World and 
Engineer, New York. 


POSITION WANTED.—By young man, 


_ good technical education; extensive ex- 
pate installing and operating electric 
ight, pumping and refrigerating plants, 
line construction and house wiring; able 
mechanic; small salary. Address No. 1398 
ore Electrical World and Engineer, Wow 
ork. 





ALOT AIMS FOR LSE 


mutator you have so long sought, 
For Sale by all Supply Houses. 
SAMPLE STICK SENT FREE 








It will put that high gioss on the come 


WANTED 


YOU, who are troubled with sparking and cutting of commutators, to use 


The only article that will PRE- 
VENT SPARKING. Will keep the 


commutator in good conditon and 


PREVENT CUTTING, 


ABSOLUTELY WILL NOT 
GUM THE BRUSHES. . 


K. McLENNAN & CO. 


(3) 
too wasnincton st. CHICACO, ILL. 


Sole Manufacturers 


FLASHING SIGNS ARE SEEN. 


They always attract attention. 
They bring business to the user. 
They increase the opportunities for supply dealers, 


contractors and central station men to do business, 
They increase the number of current users. 
The REYNOLDS FLASHER is a proven success, 


REYNOLDS ELECTRIC FLASHER 


MFG. 


221-225 FIFTH AVENUE, CHICAGO, ILL. 





IF YOU WANT AN ARTICLE 


FOR POLISHING 


MECHANICAL DRAWING AND DESIGN 


Rogers’ Drawing and Design gives a thor- 
ough and comprehensive self-instruction course 
in the principles and practice of Drawing and 
Designing required in the shops and drafting 
rooms’of the engineering, electrical, machinery 











and kindred trades. 


on superfine 







Postpaid 


506 pages, 610 illustrations. 
paper and 
black vellum cloth, with full ro edges. 
money paid will be refunde 

not found to be satisfactory. 


ALL_KINDS_ OF METALS.. 





pages 













anda 
complete 

Coney printed list of 
handsomely bound in contents 
: The sent 
if the book is postive 

upon 

request 


THEO. AUBEL & CO., Educational Book Publishers, 63 Fifth Ave., New York 






























POSITION WANTED.—By Electrica! 

and Mechanical Engineer, a graduate 
of the Massachusetts Institute of Techno! 
ogy; has had charge of the engineerin; 
and construction departments of one oi 
the largest contracting companies in the 
South; has also practiced as consulting and 
designing engineer for three years; desires 
responsible position with large manufactur 
ing company or with an engineering o 
construction company where there is a 
chance of advancement, Address “R.,’ 
care Autenrieth, 414 West 118th St., New 
York, N. Y. 


P OSITION WANTED. — By electrica 

_ engineer and chief draftsman; ex 
perienced in calculation, design and con 
struction of D. C. and A. C. generators, 
motors and appliances; desires change of 
position; Cornell graduate with nine years’ 
practical experience and excellent refer 
ences. Address No. 1406, care Electrical 
World and Engineer, New York. 


P OSITION WANTED.—By experienced 

construction man in wiring depart 
ment of lighting company or contractor 
organizer; systemizer; thoroughly con 
versant with modern installations and in 
surance requirements; capable of increas 











ing business; will work on _ basis of 
roving ability. Address No. 1411, care 
Slectrical World and Engineer, New 
York. 
P OSITION WANTED.—By engineering 
salesman; mechanical or _ electrical 
line; a graduate in mechanical and elec 
trical engineering, with five years’ ex 
perience in mechanical and power plant 


design and details; 28 years of age. Ad 
dress No. 1412, care Electrical World and 
Engineer, New York. 





P OSITION WANTED.—By electrical 
engineer; college graduate; experi- 
ence two years construction work, two years 


draughting, two years designing, _ esti- 
mating and supervision of construction 
work; experienced in handling men; will 
go anywhere; Ar _ references. Address 
No. 1409, care Electrical World and En- 


gineer, New York. 





With a consult- 
ing engineer by a Cornell graduate 
with practical experience in the testing 
department of the General Electric Co.; age 
31; long business; will offer services for 
a reasonable amount. Address No. 1368, 
care Electrical World and Engirieer, New 
York. 


P OSITION WANTED.- 


(Continued on page 51.) 





ALTERNATORS-G6OZECYCLES 


1100 Or 2200 Volts. 


| 





| 


Lt. 

2 300 Gen. Elec., 15-K.W., comp., sin- 
le phase. 

I 500 ood, 25-K.W., comp., single 
hase 

rt 600 est., 30-K.W., comp., single 
phase 

I 750 peed, 374%4-K.W., comp., single 

ase 

I 900 est., 45-K.W., oom. 2 phase. 

1 1200 West., 60-K.W., single ph., comp. 

1 1500 Warren-Medberry, 75-K.W., 2 
h., ind. type 

I 1§00 tan., inductor, 75-K.W., 2 ph. 

r 1500 West, 75-K.W., comp., distrib- 
uted winding, 2 ph. 

r 1500 West., 75-K.W., 2 ph., 2200 v., 
d. c. to 14x14 Gates 4-valve aut. 
engine 

t 1500 Wood, 75-K.W., comp. 

1 2400 Gen. Elec., 120-K.W., 3 phase, 
2200 Or 3300 v. 

x 7200 Gen. Elec., 360-K.W., 3 phase, 
2300 volts 

I 3000 estinghouse, single phase, 150- 
K.W., 2200 volts, latest type, di- 
rect connected to 12x24x14 Har- 
risburg tandem compound self- 
oiling engine, complete with ex- 
citer and switchboard panel, speed 
257 

ALTERNATORS - 125-133 
CYCLES. 
Lt. 

1 650 Wood, 33-K.W., comp. 

r 750 West., 37%4-K.W. 

r 750 Wood, apes. comp. 

x goo Warren-Medberry, 45-K.W., in- 
ductor type 

x rooo Wood, so-K.W., comp. | 

2 1200 West., 60-K.W., toothed armt., 
comp. 

r 1500 Wood, 75-K.W., comp. 

1 1500 Stanley, inductor type, 75-K.W., 
1100 Or 2200 v., 2 phase. 

zr 2400 Gen. Elec., 120-K.W., type A 120, 


latest type, comp., toothed armt. 
2 2400 Gen. Elec., 120-K.W., type A S, 
comp., slotted armt. 
West., 120-K.W., self- 
oiler, toothed armt. 
Stanley inductor type, 150-K.W., 
1100 Or 2200 v., 2 phase. 


2 2400 comp., 


2 3000 


1 8000 West., 400-K.W., slotted armt., 
3 bearings, distributed windings 
110 TO 125 VOLT CENERA- 
TORS. 
DIRECT CURRENT. 
Lt. Speed. 
é 10 Towle, M. P., compound 2000 
2 12 Edison, self-oiler 2700 





LATEST TYPES OF 
(second-hand) ELECTRIGAL MACHINERY 


FOR SALE AT BARCAIN PRICES 


‘REG 
Grecrces 


54°62 S.CLINTON ST. CHICAGO, 


Send for our Menthi 
apparatus with NET PRICES. 


Lt. Speed. 
I 15 Wagner, 15 amp., M.P. 50 v. 1800 | 
1 30 General Electric, type C A 2100 
2 35 Hobart, M. P., comp. | 1600 
I 40 Roth, M. P., comp., direct 
connected to Drake engine 800 | 
I 45 Lundell 1800 
3 45 Westinghouse, M. P., comp 1800 
I 50 Crocker-Wheeler, self-oiler 1150 
2 50 Northern, M. P., compound 2050 
I 50 Westinghouse, M. P., comp. 1150 
2 60 Hobart, M. P., comp., s-o. 1200 
I 75 Westinghouse, M. P., comp. 1600 
I 75 Phoenix, comp., direct con- 
nected to No. 4 Case engine 650 
1 80 Fort Wayne, multipolar 1600 
I 80 Crocker-Wheeler 1000 
I 80 Riker, M. P., comp., s-o. 1100 
I 80 Perrett, multipolar 950 
I 100 Triumph, M. P., comp. 1250 
I too Card, M. P. 1000 
2 110 Commercial, M. P., comp. 1600 | 
I 150 Edison, comp. 1700 
I 150 Eddy, M. P. 1650 
1 150 Western Elec., M. P. 1600 | 
I 150 General Electric, M. P. 1400 
I 160 Triumph, M. P., compound 1200 
I 160 Northern, M. P., compound 900 
I 165 Am. Engine Co., M. P. 1400 
I 210 Edison, self-oiler, 12-K.W. 1600 
I 210 Phoenix, M. P., comp. 1650 
I 210 Eddy, M. P. 1100 
I 225 Card, M. P., comp. 690 
I 260 Commercial, M. P., comp. 1100 
I 300 Phoenix, M. P. 1100 
1 300 Perrett, M. P., come. 750 
1 300 Ahlms-Edwards, M. P., comp. 825 
2 300 Gen. Electric, M. P., comp. 1100 
1 300 Western Elec., M. P., comp. 750 | 
2 350 Edison, 20-K.W., comp., s-0. 1400 | 
6 gn Ge, RM. UF. 800 
1 380 Card, M. P., enclosed 800 
I 400 Northern, 22%4-K.W., M. P., 
comp. 1000 


Ree ee ee De DO 


en 


a 


Lt. 

400 
400 
450 
450 
450 
450 
450 
450 
450 
450 
540 
540 
540 
540 


600 
650 
650 
650 


700 
700 
700 


1000 
1000 


1100 


1300 
1350 


1350 


Bargain Sheet showing complete list of 
All machines fully guaranteed. 





Speed. 


Crocker-Wheeler, M.P, comp. 875 | 
975 | 
1300 | 
1000 

1000 


Westinghouse, M. P., comp. 
Edison, 25-K.W., self-oiler 
Commercial, M. P., comp. 
guaeer City, M. P., comp. 
riumph, M. P., comp. 


750 


Sprague-Lundell, M. P., comp 875 





Lt. Speed. 
2 130 Gen. Elec., M. P., 6 pole 
shunt, direct connected to 


Ames tandem comp. 11x17x12 


automatic engine 270 
2 1800 Edison, 100-K.W., 8-0., gop. 650 
1 1800 Western’ Electric, M. P., 
comp., 6 pole, 100-K.W. 425 
1 2200 Western Electric, M. P., 125- 
K.W., latest type, comp., 
pole, 3 bearing. (Above ma- 
chine can be arranged for di- 
rect connection also.) 225 
|2 2500 Western Electric, M. P., 
comp., 150-K.W., direct con- 
nected to 16x18 McEwen en- 
gine 240 


220 TO 250 VOLT CENERA- 
TORS. 


K.W. Speed. 
t 7% Holtzer-Cabot, gpmgoune 135¢ 
I 9 New England, M. 1600 
2 10 T.-H., D 10, oil cups 1600 
I 12 Western Elec., M. P., comp. 750 
I I Edison, self-oiler 1500 
I ik Kester, comp. 1350 
1 17% _ Eddy, type C, comp. 1450 
I 20 Edison, self-oiler, comp. 1400 
I 20 Western Electric, comp., s-o. 70¢ 
I 20 Keystone, M. P., comp. 50 
I 20 Eddy, M. P., comp. 25 
I 20 Western Elec., M. P., comp. 650 
2 30 C. & C., comp., self-oilers 800 
I 40 C. & C., multipolar, comp. 5@ 
I 40 Eddy, M. P., sone. 75 
I 40 Commercial, M. P., d. c. to 
11x12 automatic Chandler- 
Taylor engine 300 
I 45 Edison, comp., self-oiler 1000 
| 2 45 Am. Engine Co., M. P., comp. 700 
I 45 Western Elec., M. P., comp. 550 
I 45 C. & C., M. P., comp. 700 
I 45 Gen. Elec., M. P., comp. 925 
| x so C. & C., compound 80e 
I 50 Commercial, M. P., comp. 775 
i 50 Maine, M. P., compoun 600 
I 55 Fuller, multipolar, comp. 750 
I 55 Eddy, M. P., comp. 750 
I 60 Sprague, compound sed 
I 60 Nort ern, M. P., comp. oe 
I 75 Siemens & Halske, urch- 
ward type, M. P., direct con- 
nected to 14x14 Ideal engine 300 
I 80 ‘ C., comp., self-oiler 625 
1 100 Edison, comp., self-oiler 656 
I 100 Commercial, M. P., comp. 675 
I 125 Eddy, M. P., comp. 700 
2 150 National, M. P., comp. 35° 
I 200 Eddy, multipolar, compound 50° 
1 250 Western Electric, 6 pole, type 
L, 3 bearing, compound 450 
1 300 Western lectric, M. P., | 
brand new ah 


Eddy, M. P., comp. 950 
Gen. Electric, M. P., comp. 1050 
Western Elec., M. P., comp. 650 
Edison, comp., 30-K.W. 1200 
C. & CC, M. P.. 30-K.W. 700 
Elwell-Parker, M. P., comp. 600 
Gen. Elec., M. P., comp. 
30-K.W. 1000 
Card, M. P., compound 750 
Milwaukee, M. P., comp. 650 
Westinghouse, M. P., comp. 900 
Westinghouse, M. P., 35- 
K.W.., engine type, direct con- 
nected to roxio enclosed self- 
oiling Buffalo Forge engine, 
class A, upright 35° 
Commercial. M. P., comp. 65 
Card, M. P., compoun 750 
Crocker-Wheeler, M. i 
comp. 1085 
Wagner, M. P., comp., 50- 
K.W. ; 950 
Edison. s-o., 60-K.W., comp. 700 
Gen. Elec., 6 pole, comp., di- 
rect connected to 12x13 Wes- 
ton automatic engine, 60-K.W. 275 
Triumph, M. P., comp., 65- 
K.W. 850 
Card, M. P., comp., 75-K.W. 500 
Waddel-Entz, 80-K.W., d. c. 
to Armington & Sims 15%4x14 
engine 265 
Ft. Wayne, comp.. direct con- 
nected to 13x14 Buckeye ver- 
tical engine, 80-K.W. 275 












DIRECT CONNECTED UNITS 











4—375-K.W. Westinghouse, 
and Westinghouse 
gin 


550 
compound 









and American Ball engines. 








MODERN ELECTRICAL MACHINERY FOR SALE. 


ALTERNATING INDUCTION MOTORS 


s0-K.W. American Ball Dynamo & En- 
gine. 
10 VOLTS DIRECT CURRENT 
Dynamos or Motors 
30-K.W. Bullock, M. P. 
15-K.W. Eddy, M. P. 
10-K.W. Eddy, M. P. 
5-K.W. C. & Noe 
emvw. C. & C. 
-K.W. Lundell. 
-K. GS & t 


500 VOLTS DIRECT CURRENT 
Dynamos or Motors 


15-H.P. General Elec., M. P. 
7%4-H.P. General Elec., M. P. 
5-H.P. Sprague. 

2-H.P. General Elec. 


=== 


1500-K.W 600 volts, Westinghouse gen- 

erator and Allis Corliss c. p. engine. 
volts, 
en- 


e. 
1—300-K.W. Stanley 60 cy. 2 hp., 2400 
v. and McIntosh & Seymour verti- 





1—s5o0-K.W. Walker, 125 volts and Rus- 


30 





2—42-K.W. Westinghouse, 


sell engine (new). 

220 
and Alfrey engines. 

-K.W. Eddy, 125 volts, and Water 
town engine. 


Westinghouse engine. 


Corliss engines. 


220 VOLTS DIRECT CURRENT 


7%- 


Se BHWOWUNUANN 
St eR AR 


m 


XK 


ry tgty 


rato 


Dynamos or Motors 


. Sprague, M. P. 
Crocker-Wheeler, M. P. 
A sere. — 
L rague, M. P. 

. General Elec. 

. Holtzer Cabot. 
H.P. Card. 
H.P, Edison. 
a oe 
Paragon, M. P. 
Holtzer Cabot. 
Crocker-Wheeler. 
Diehl. 
Ggéc 
General Elec. 
Diehl. 
io wie 
. Crocker-Wheeler. 


+ 


tamivty 


volts, 


25-K.W. Westinghouse, 125 volts, and 


cal_c. p. engine 7¥%-H.P. eee ae and Hill 
a -K : Ss. ; vertical engine (new). 
t—300-K.W. G. E, Monocycle, 60 cy.. ¢.%.W. Northern, 125 volts, and Hill 

aaee v. and McIntosh & Seymour vertical engine (new) 

andem engine. . o . , 
oa y Gainahouse single ph., re aes te and Hill 

wince’ 2nd Harrisburg tandem en- 3.x W. Northern, 125 voits, and Hill 
o—195-K.W. General Electric, 250 v. vertical engine (new). 

ae new) and any engine you BELTED UNITS 
80-K.W. Jenney, 6 pole, 125 v. and 2—so00-K.W. Westinghouse, 550 v., and 

Russell 4-valve engine. Cooper Corliss engines. 
2—50-K.W. American Ball, 220 volts 2—300-K.W. G. E., 550 v., and Cooper 






1 


ELECTRICAL WORLD ano ENGINEER. 


DYNAMOS « MONEY SAVERS 


-150-N\.W. Westinghouse, 550 volts, 
and 18%x18 A. L. Ide engine. 
i—110 K.W. G. E., 6 pole, 550 volts, 
and 11x17x14 Harrisburg tandem 

engine. 
250-K.W. Westinghouse, 2 ph., 60 


I 


2 
en 
I 
I 


2 


cy., 2200 V., anc 


17x28x18 Harris- 


burg tandem engine. 
1—100-K.W. G. E., 60 cy 3 ph., 2200 
arr 


V.; 


and 


11x17x14 FI isburg tan- 


dem engines. 


500 VOLT GENERATORS 


—s5o0-K.W. Westinghouse, 4 pole. 


300-K.W. General Electric, 4 pole. 


-150-K.W. 


Westinghouse, 4 pole. 


-110-K.W. General Electric, 6 pole. 
100-K.W. General Electric, 4 pole. 


2—100-K.W. 


Edison bipolar. 


1—75-K.W. Westinghouse, 4 pole. 


2—75-K.W. General Electric, 4 pole. 
3—D-62-K.W. Thompson-Houston. 
2—60-K.W. Edison bipolar. 


“= b&b 


XK 





2 Phase, 60 Cycles, 220 Velts 


30-H.P. Type F Westinghouse. 
15-H.P. Type C Westinghouse. 
10-H.P. Type C Westinghouse. 
7%4-H.P. Type C Westinghouse. 
5-H.P. Type C Westinghouse. 


-H.P. General Elec. 
-H.P. Westinghouse. 


ae General Elec., 220 or 110 v. 


P. 


General Elec. 


2 Phase, 440 Volts, 60 Cycles 


30-H.P. Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%4-H.P. Westinghouse. 
5-H.P. Westinghouse. 
3-H.P. Westinghouse. 
1-H.P. Westinghouse. 


| BUY, RENT AND INSTALL.—CEORCE BENDER, 137 CENTRE STREET, NEW YORK. 


175-K.W. Eddy, 4 pole. 
75-K.W. T. H., bipolar. 
40-K.W. Crocker-Wheeler, 4 pole. 


2—6o0-K.W. Edison bipolar 
2—45-K.W. Edison bipolar. 
1—30-K.W. General Electric, 4 pole. 


16 and 30x48, Hamilton tandem. 


LIXIQX24 
24x48 Wright of Newburgh. 

16x38 Watts-Campbell Corliss. 
2—13X12 
—9 4ax10% 


540-H.P. Sterling 150 lbs. pressure. 
4 Return tubulars, 72”x18’, 120 Ibs. 






* ENCINES 


220-250 OLT GENERAT) 


110-125 VOLT GENERATORS 
66-K.W. General Electric, 4 pole. 


ENGINES 


11x17x14 Harrisburg tandem. 
Buckeye tandem. 


Erie Ball automatic. 
McIntosh & Seymour. 
8'%x8 Westinghouse. 


BOILERS 








3 Phase, 60 Cycles 


5-H.P. Westinghouse, 220 volts. 
2-H.P. Gen. ec., 110 volts. 

-H.P. Westinghouse, 220 volts. 
-H.P. General Elec., 220 volts. 
¥%-H.P. General Elec., 110 volts. 


1 Phase, 60 Cycles 


7-H.P. Wagner, latest type. 
%-H.P. General Elec. 
%-H.P. General Elec. 


{ Phase, 125 Cycles 


3-H.P. Wagner, latest type. 
1-H.P. General Elec. 

-H.P. Emerson. 
/10°H.P. Emerson. 

Large stock of small motors, auto- 
starters, starting boxes, rheostats, switch- 
boards, voltmeters, ammeters, etc. 


~ 











































Ny 
ELECTRIC LOCOMOTIVES. Ss H.P. Speed. 
Ton. ne BA RGAIN IN Ss eigen 3 aes 1700 
1 10 Morgan-Gardner, type » age 4 4 aine, multipolar 550 
direct current, double motor loco- (second-hand) TRIGAL 1 4. Bernard, M. P. 550 
motive, 74-K.W., 42-inch gauge, : TEST TYPES 1 § Hobart, self-oile 1600 
speed 6 to 10 miles per hour We do not offer old. worn Too Se but the LA r 5 Fort Wayne 1400 
1 17  Morgan-Gardner, type N, 250 v., . 2 § Triumph, M. P. 1250 
direct sorrens, a motor loco- 3 5 Penner amenee 950 
motive, I15-K.W., 40-In. gauge, I ° -, enclose 1030 
speed 8 miles per hour 2 6 T.-H., D 5, self-oilers 1800 
% Th - ton, D 7} 
500 TO 550 VOLT CENERA- Oe 
TORS. 1 7% Card, multipolar 775 
K.W. , Speed. 1 7% Jenney, M. P. 1500 
1 60 Edison, poe. self-oiler, new . 1 7% i ©. a compound 1160 
armt. and commutator 00 7} rocker- eeler 1500 
I 62 T.-H., D 62, s-o., comp. 900 54-62 S.CLINTON ST. CHICAGO. ’ 7% Eddy, M. . 875 
1 75 Akron, M. oe ¢ pole a Sena for our Monthly Bargain Sheet showing NET prices -— all 1 10 Phoenix, M. P. 950 
1 FB Gane TBiccbietT yz, p. 4, 20° machines fully guaranteed. (2 oes He 
, : ’ I 10 r oS ' A 
comp., new rewound _. 700 |t 10 ‘Triumph, M. P. 1100 
1 100 Siemens & Halske, 4 pole, with |2 1 General Electric, 110 volts 1800 | H.P. Speed.|2 10 General Electric, M. P. 1400 
bar-wound armature, compound 600 | 3 3 ~~ Western Electric, M. 1000 | 1 25 Eddy, M. P. 725|1 10 Perrett, M. P., compound 600 
2 100 nelson, Con} pusd ose |3 3 Westinghouse, M. P. 1700 | 1 25 Western Electric, M. P. 550|1 10 Eddy, M. P. 650 
I 100 a, iy - 4 re ih 5°}: 3. Storey, variable speed 300-1500 | 2 go C. & C., self-oilers 650/3 10 Belknap, M. P. 500 
I pers -ry - e —_— 1 3% Eddy, M. P 400 | I 40 sorenen lane, M. P. 625 jt 12 Am. Engine Co., M. P. 1365 
— orn - © Se 1 4 Commercial, M. P. 450 |} I 50 . & C. multipolar 650/1 15 noe: self-oiler 1725 
ae wi 4 — ee 2 § Gibbs, M. P. 1400 | I 50 Eddy, M. P. 675|1 15 C. & C., self-oiler 975 
rea a = _ Seaeed |3 5 Hobart, M. P.. 1050 | 1 50 Am. Engine Co., M. P. 565|/1 15 Edison 1275 
at ae ra a Me oe 5 5 Western Electric, M. P. 950 | 1 60 C. & C.,, self-oiler 600;1 15 Perrett, M. P. 1100 
We aie Sor e M "> oJ pagal : s§ aay, Mm. FP: 300 | 1 60 Edison, self-oiler 750|/1 15 Maine, M. P. 450 
: bn Tamacten then MP "aa 5|3 § Belknap, M. P. _ 230 | t 60 Commercial, M. P Goo I 20 Eddy, eclf-oile 1500 
three Site - gaan — s25 |? 5 Crocker-Wheeler special print- 1 60 C,&C., M. P. §60/1 20 errett, M. P. —_ 700 
1 200 G 1 Electric M. P ing press motors, direct con. 318 | 1 60 Maine, M. P. | 500/1 20 #2Holtzer-Cabot, M.P., enclosed 1150 
“a a. 3 bearings a 1 6% Jenn pt z back geared, I Go nae bana ag f- 425 ALTERNATING CURRENT 
a y . s of shaft 440 | 1 ° nera ectric, M. F. 
commutator 400/, 7% Waddell-Entz, M. P. 900 | 1 65 Eddy, M. P. 650 : MOTORS. 
ARC DYNAMOS 1 7% Edison 1350 | 1 70 Fuller, oe 600 SIBGLE PHASE. 125-133 seine ON 
. S , self-oiler 450 ‘_s 
Lt. C.P. Speed. ; 79 ernie Wiaterte M. P. Lee ; a Mostkern. M. P. 700/10 % Stanley, 100-110 volts, new 2400 
1 35 2000 T.-H., L D.2 ball 820/ 2 7% Western Electric, M. P. 950 | 1 85 Western Electric, self-oiler 500/1 %  Holtzer-Cabot, 104 volts 2500 
1 45 1200 Brush, No. 7 1050 | 1 7% Milwaukee, M. P., _ series, 1100 C. & C., self-oiler 4500/1 % Emerson, 104 volts 2000 
I 50 1200 os” L D 12, new . crane type, grease cup 600 | 1 125 Edison, oclt-oller 550 1 ¥% eens. 104 volts, ~~. = 
a 20/1 8  Holtzer-Cabot 1250 | 1 135 Commercial, M. P. 75|1 1 or ayne, 104 volts 
2  s0 2000 T.-H., M. D 2, s0., r @ Crocker-Wheeler, series, crane . 1150 Eddy, M. P. 600}1 1 Wagner, 208 volts, aut. 2000 
ring 820 type go00 | 2 200 + National, M. P. 300] 1 1% oo 208 = = 3 _ 
r 6 Brush, No. 8 ° : l agner, 110 volts, automatic 1 
1 73 1200 T-H., MD 12,80, 820, ; :o Staniard 'M. P és. S00 TO 550 VOLT MOTORS. |’ THREE PHASE. 125-133 CYCLES. 
: 93 eee weed 950 : 100 C&C. M. P., enclosed side HP. ied oe Speed. “ss For Monocyclic System. ae 
I 100 2000 oo 00 1 I Genera ectric, C. A. 1200 .P. : ; . 
I 125 1200 Brush, 6.6 amp. 4 pepetone, . F. ae 1373 1 1% Belknap, self-oiler 1700 3 General Electric, 110 volts 1875 
1 10 Western Electric, M. P. 800 > ‘ SINGLE PHASE. 60 CYCLES 
ine fen Bemba 6 ome Seg ste Sry MB ened = oo | 2 1 Nomar merle fo) ae Speed 
0 x 7 2 10 estinghouse, M. P. 1250 | 2 1% Crocker- es — : 
Phillips, volts 1800 
220 TO 250 VOLT MOTORS. 3; °° Bernard, MF Sei) 2. ee ee sosit ff Grae Blectrie, type, 1S; 
HT = “g iN England 1500 110 v., with type K. S. con- 
H.P. DIRECT CURRENT. Speed. | 1 15 Keystone, M. P. 1570 | 1 2% as Coit oiler ea seaeeeconmenanane, wow aw 
I I General Electric, type I B 1025 |r 15 New England, M. P., 8 pole 650 | 1 3 . , 1 . f ae 
t 1% Commercial, self-oiler 1200 1 15 Western Electric, M. P 625 | 1 3 General Electric, type CE 1800/1 % ees Siac, re S., form = 
1 2 Lundell, newly rewound 1000 | 1 18 Edison, 15 K.W. 1150 | 1 3 Maine, ‘. ‘. as a 1100 : : Phillipe’ oe ane ai 
rt 24% Fmee Poe with extra armt. 1460 1 20 aony sgn; 63 reeen ae shaft fe 240/1 2 Weaner, 500 volts, aut. 1800 
: 3 ; 1400 |: 4 2 oer . —— Wa ner, 104 volts 1800 
t 3 Bernard, M. P. 1525 2 25 Edison, self-oilers 1100 | 1 3% Roth 1700/1 2 ener, 
1 3 . Gibbs, M. P. 1400 1 25 Western‘ Electric 525 | 1 3% Roth, M. P. M. P oes ; ‘8 weenes po vere. ais a 
1 3 Lundell, self-oiler 1500 1 25 #Keystone, M. P. 850 1 3% Westinghouse, M. P. 105 3 ener, , 
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ELECTRICAL WORLD ann ENGINEER. 


For Sale:—Four 22" and 42" x 48’ 


Hamilton Tandem Compound Condensing 


Corliss Engines 


With independent Condenser for Each. Wheels: 24 ft. x 50 ins. 60,000 Ibs. 
Capacity: 750 to 1,000 H. P. Each. Located in New York City. 


900-H.P. 34x60 International Power 

Corliss. 

450-H.P. 16 and 30x42 Allis Compound 
Corliss. 

450-H.P. 24x48 Brown Corliss. 

400-H.P. 23x60 Geo. H. Corliss. 

300-H.P. 20x48 Harris Corliss. 

275-H.P. 20x42 Hamilton Corliss En- 
gine. 

225-H.P. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 

200-H.P. 12 and 22x42 Atlas Compound 
Corliss. 

175-H.P. 16x42 Allis Corliss. 

150-H.P. 15x38 Brown Corliss. 

125-H.P. 14x36 Putnam Corliss. 

100-H.P. 12x36 Harris Corliss. 

a 12x30 Lane and Bodley Cor- 


iss. 
6s0-H.P. 28%4xs52 Buckeye Automatic. 
450-H.P. 24x48 Buckeye Automatic. 
400-H.P. 16 and 28%x27 Buckeye 
Compound Automatic. 
250-H.P. 16 and 27x16 Westinghouse 
Compound. : 
100-H.P. 13x12 Ideal S. O. Automatic. 
90-H.P. 12x20 Atlas Side Crank Auto- 
matic. 


90-H.P. 12x16 Erie Center Crank Aut. 
40-H.P. 9x13 Frost Side Crank Auto- 


matic. 
BOILERS 
1—350-H.P. Babcock and Wilcox Boiler, 
150 Ibs. ‘ 
1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. 
2—265-H.P. Babcock and Wilcox Boil- 
ers, 150 Ibs. ’ 
3—265-H. . Babcock and Wilcox Boil- 


ers 135 lbs. 
—175-H I . Babcock and Wilcox Boiler, 
125 lbs. 
1—172-H.P. Babcock and Wilcox Boiler, 
130 lbs. 
“— Cahall Vertical Boiler, 160 
s. 
14—72x22 Tubular Boilers, 115 lbs. 
7—72x18 Tubular Boilers, 120 Ibs. 


‘7—72x18 Tubular Boilers, 100 Ibs. 


—72x16 Tubular Boilers, 100 Ibs. 
36x18 Tubular Boilers, 100 Ibs. 
3—66x16 Tubular Boilers, 100 Ibs. 
1—60x18 Tubular Boiler, 100 Ibs. 
4—60x16 Tubular Boilers, 100 Ibs. 
2—60x14 Tubular Boilers, 120 Ibs. 
Cookson Heaters, 50, 75, 100, 150 and 
200 H.P. 


WHITEHEAD MACHINERY CO., Davenport, lowa. 
Bastern Office, 517 Park Building, Pittsburgh, Pa. 


A WELL ORGANIZED NEW YORK ENGINEERING COMPANY 


(Engineers and Contractors) 


controlling very valuable selling agencies—already on paying basis—will sell 


$10,000 of its seven per cent. romges 4 


thoroughly competent to take charge o 


ating preferred stock, at par, to party 
Chicago office. Address 


No. 1405, care Electrical World and Engineer, New York 





WRITE FOR OUR CATALOGUE OF 


%*%% ELECTRICAL BOOKS « 








FOR SALE. 
se K.W, ‘bd dynamo to | Watertown 


| 
KW" Westinghouse d Arn 

10- - Westi: use dynamo to 

i n & Sins engine, 110 volts. 
10-K.W. Westinghouse dynamo to West- 

inghouse engine, 110 volts. 
80-Amp. Edison dynamo to Brother- 

h engine, 80 volts. 
20-H.P. Elektron 220 volt motor to 

Morse Williams freight elevator. 


BELTED. 

60o-amp. Crocker-Wheeler to Herresoff 
engine, 110 volts. 

2000 volt Electro Dynamic arc dynamo, 
10 amperes. 

soo-Lt. Edison dynamo, r1o volts. 

60-amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


JORDAN BROS., 74 


CENERATORS. 


1—180-K.W. General Electric, 60 cycle, 
single phase. 

2—120-K.W. General Electric, 60 cycle, 
single phase. 

1—120-K.W. Westinghouse, 60 cycle, 
two phase. 

360-K.W., 150-K.W., 120-K.W. and 75- 
K.W., sizes in 125 cycle alternators. 

1—100-K.W. General Electric, 8 pole, 
125 volt generator, direct con- 
nected to 15% x 15 engine. 

175-K.W., 150-K.W., 100-K.W., 75-K.W. 


(5) 
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35-amp. Sprague d to Hornby 
Ackroyd oil e. 
600-Lt. soe 


s00-Lt. Edison 


eston dynamo, 110 volts. 
Dynamo, 110 volts, D. 
to Brotherhood engine. — 


400-Lt. Excelsior dynamo, 110 volts. 
45-H.P. C. & C. motor, 230 volts. 
30-H.P. C. & C. motor, 230 volts, 
15-H.P. Thomson-Houston moter, 500 


volts, with spare armature. 


15 General Electric, 2-H.P., 220 volt 
motors. 
12 Siemens & Halske s5-H.P., 220 volt 
R.P.M. 


2 


motors, 220 volts, 1550 

search lights. 

These motors are dust proof and se 
ries wound. 

Large stock of smaller dynamos and 


motors. 


Repairing of electrical machinery in 


all its branches. 
Beekman St., N.Y. 


I 


I 





and 30-K.W., sizes in direct current 
generators, 140 and 250 volts. 
—200-K.W. Westinghouse’ Railway 
Generator. 
ENCINES. 
—Brand New 18 x 16 American Ball 
Automatic Engine, ready to ship. 


1—16 x 30 x 48 Cooper Cross-compound, 


I 


Condensing Corliss. 

—22 x 48 Allis Corliss, with heavy 
sectional band wheel. 

—18% x 30 Buckeye, Class ‘A.’’ 


Write for List No. 42 of Dynamos, 


Engines and Boilers. 


DICLECTIC VARNISM st. 


DIELECTRIC MNFG. CO., SAINT LOUIS 


eee ae ee aca ee ee 





OIL PROOF 








Dynamo an Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


Our any Railway Field Coils $5 Fre" 


The ELLIOTT BROS. ELECTRIC CO. 
Clevelend, O. 













1 Gan Sell Your Electri- 
cal or Other Business 


(with or without real estate) no matter 
where itis or what it is worth. Send de- 
scription, state price, and learn how. 

have a special department for buying and 
selling electric light and gas plants. If 
you want to buy, tell me your require- 
ments. W. M. OSTRANDER, 196 North 
American Building, Philadelphia. 








A POSITION IS OPEN 


Do you know where it is? Wedo. We 
have openings for high-grade men of all 
kinds — Executive, Technical, Clerical — 
paying from $1,000 to $10,000 a year. 

igh grade exclusively. Write for plan 
and booklet. (4) 

HAPGOODS (inc.) 
Suite 511, 309 Broadway, New York 


FOR SALE 


A new up to date electric light plant; 
can show 12 per cent. to 14 per cent. on 
investment; exclusive city franchise; have 
city lighting. Address No. 1369, care Elec- 
trical World and Engineer, New York. 


FOR SALE OR TRADE. 


‘ 35-H.P. 230-volt Western Electric motor, 
225.00 

2-H.P. 500-volt T. H. motor, $45.00. 

75 light, 110-volt Westinghouse dynamo, 
$70.00. 

125 light, M. P., Ruprecht, 110 volts, 
$90.00. 

3-H.P. Mather, 500 volts, $40.00. 


The Standard Machinery & Equipment Co. 
410 Electric Building, Cleveland, Ohio. 


















If you want to do business with any 
man in the electrical field in any part 
of the world the right medium to adver- 
tise in is EvectricaL Wortp anp En- 
GINEER. 












WANTED 


One copy 


each of ELECTRICAL WORLD 


AND ENGINEER, dated July 29, 
1899; July 12, 1902; July Il, 1903. 


Copies must be clean and well pre- 


served; will pay 


face value. 


Address 


No. 1372, care Electrical World and 


Engineer, New York. 








HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER 
HAVE A FULL KNOWLEDGE OF EVERY- 


THING YOU MAKEP 


They may never have known, or they may have 


known years ago. 


They may still have a partial knowledge; but un- 


less you 


ADVERTISE PERSISTENTLY 


it does not take very long to be forgotten. 





PROPOSALS 


In virtue of a resolution of the Munici- 


pal Council of San Luis Potosi, approved 
by the superior Government of the State, 


co 


ntractors for electric lighting are in- 


vited to present their propositions for the 
public illumination of this city, with the 
understanding that the contract that may 
be made shall be based upon the following 
clauses: 


he 


zi, 


II 


V. 


The contractor by himself, or through 

the company or companies he may or- 
anize, shall establish in this city an 
lectrical Plant according to the latest 
and most adequate system in the opinion 
of such experts as the commission of 
this department shall duly appoint. 

He shall be bound to establish by the 
last day of the present year the service 
of the illumination with a number of 
arc lights which shall not be less than 
one hundred and fifty, distributed ac- 
cording to the plan which shall be given 
him by the commission of illumination, 
who shall have the power to modify this 
distribution whenever it should be neces- 
sary within a reasonable term determined 
by same. 

I. These lights shall illuminate daily 
from the ee of the sun until its 
rising on the following day. 

. The contract shall be made for no 
less than fifteen years, and shall not be 
rescindable,- except in the cases provided 
for by the law or by mutual consent be- 
tween the contracting parties. 

The price per light or for all the lights 
contracted for, shall be paid by the Mu- 
nicipal Council at the at of each month. 


VI. he enterprise that shall have the 


preference shall make use of the streets, 
squares and other public places for their 
conductors, etc., in accordance with the 
respective commissions taking in  con- 
sideration the concessions granted pre; 
viously. Their plant shall be established 
outside of the perimeter marked out by 
the respective commissions. 


VII. Said enterprise, within a month after 


the acceptance of their propositions, shall 
guarantee the fulfilment of their obliga- 
tions by making a deposit of five thou- 
sand pesos in favor and to the satisfac- 
tion of the Municipal Council. 


VIII. In said propositions mention must 


IX. 


be made of the systems adopted for the 
lighting and installations, the power of 
each light and apparatus to show same, 
the price asked for, and, in short, all the 
details of the business. 

Upon making the agreement, details 
shall be also given as to the terms to be 
adopted, the capital to be paid out, the 
streets and other public places that may 


be used and penalties for the contracting 


parties, etc., etc. 

This convocation shall be closed on the 
fifteenth of May of the present year and 
shall be published in the Republic as well 


as in the United States and in Europe. 


San Luis Potost, Mexico, Feb., 1904. 


(Signed) Enrique Mit&n, Sec’y. 
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For Sale. 


Direct Connected Direct Current 
125 TO 250 VOLTS 
a unit consisting of two 210- 
W. 140-volt MP engine type 
General Electric generators, 120 
R.P.M., direct connected to one 24 
x36 Wright Corliss engine, for use 
on 125 or 250-volt circuit. 
1—160-K.W. unit consisting of two 80- 
K.W. engine t P 6 80-230 
R.P.M. neral Electric gener- 
ators mounted on one base and 
direct connected to one 15 and 25x 
16 horizontal tandem compound 
automatic Ball engine, 125 to 250 
volts Edison three-wire system. 
1—150-K.W. 110-volt MP 6 engine type 
meral Electric generator direct 
connected to one 14 and 21x36 
Penna. Iron Works tandem com- 
pound Corliss engine, 102 R.P.M. 
a—15e-K.W. 125-volt MP 8 150-225 
P.M. latest type vertical split 
frame Westinghouse generators di- 


PACTORIES 
Ci 


Jerse ty, N. J. St. Louis, Mo. 












ROSSITER 





rect connected to two 18x16 simple 
horizontal 4-valve Corliss type 
steam jacketed cylinder Ball & 
Wood engines. hese outfits are 
brand new. Immediate delivery. 


1—125-K.W. 125-volt MP  Siemans- 
alske generator direct connected 
to simple engine. 
1—75-K.W. 125-volt MP 6 engine type 
neral lectric generator, 270 
R.P.M., direct connected to one 14 
x14 Ideal horizontal centre crank, 
high speed, automatic engine. 
1—75-K.W. 125-volt MP 6, latest en- 
gine t estinghouse generator, 
275 RPM. direct connected to one 
13x12 Ball & Wood centre crank, 
high speed automatic, simple en- 
gine. 
1—60-K.W. 125-volt MP 6 60-280 
R.P.M. engine type General Elec- 
tric generator, direct connected to 
12x12 Armington & Sims horizon- 
tal, centre crank, high speed, auto- 


MAIN OFFICE; 
Whitehall Building, 1 





ELECTRICAL WORLD ano ENGINEER. 


DIRECT CONNECTED APPARATUS 


BatteryPlace, New York City. 


matic engine, with new type gov- 
ernor. 

1—62%-K.W. a2s50-volt MP 6 _ engine 
oe Bullock generator, 275 R.P.M., 
irect connected to 14x12 
horizontal, centre crank, high speed, 
automatic engine. 

1—so-K.W. 125-volt MP engine type 
G.I. generator, 300 R.P.M., direct 
connected to one 12x12 horizontal 
high speed Russell engine, with 
Rites governor. Brand new. 

2—42-K.W. 125-volt engine type West- 
inghouse MP generators, rect con- 
nected to two 12x12 horizontal, 
high speed Alfree engines. 

1—50-K.W. unit consisting of two 25- 
K.W. MP 6 engine type General 
Electric, 305 R.P.M., direct con- 
nected to one 11x12 simple hori- 
zontal, high speed Ball engine, for 
use on Edison 3-wire 125 or 250- 
volt circuit. 

1—30-K.W. 125-volt engine type West- 


Mac GOveERN & CO, 
BRANCH OFFICES: 
Papin St. and Com 


84 State St., Boston. 









IMMEDIATE SHIPMENT 
IN STOCK Jersey City and St. Louis Factories 
inghouse generator, 300 R.P.M., 
direct connected to one 11x10 sim- 
ple, horizontal, automatic high 
speed Ball engine. , 
a MP 6 125-volt engine type 
meral Electric generator, 360 
R.P.M., direct connected to 8 and 
13x8 Westinghouse vertical com- 
pound engine. bs 
1—20-K.W. 125-volt MP 4 engine type 
Triumph generator, 350 R.P.M., di- 
rect connected to one 8x10 _hori- 
zontal, high speed, automatic Chan- 
dler & Taylor engine. 
1—12%-K.W. 125-volt Sprague Lun- 
dell type generator, 280 R.P.M., di- 
rect connected to one 20-H.P. two 
cylinder National Meter Company’s 


















gas engine. This outfit is practi- 
cally new. , 
1—10-K.W. 125-volt MP engine type 







Eddy generator, 400 R.P.M., direct 
connected to Wm. Bagley & Sons 
vertical, automatic, high speed en- 
gine. 













ton Ave., St. Louis, Mo. 








(Continued from page 48.) 








P OSITION WANTED.—By = armature 

winder and repair worker on com- 
mutator fields, motors and generators; elec- 
trical railroad preferred; years of experi- 


ence; best of references. Address No. 
1407, care Electrical World and Engineer, 
New York. 





POSITION WANTED.—As manager or 

superintendent; fourteen years’ prac- 
tical experience installing and operatin 
light and power plants, water power es 
steam. Address No. 1282, care Electrical 
World and Engineer, New York. 





P OSITION WANTED.—As foreman in 

the armature and field winding depart- 
ments of a company manufacturing alter- 
nating and direct current machinery; have 
had ten years’ experience in this line and 
thoroughly understands form coils and 
hand windings. Address No. 1413, care 
Electrical World and Engineer, New York. 





POSITION WANTED.—By young mar- 

ried man, 26 years old, in electrical 
plant; technical education; experienced 
with A. C. and D. C. currents, high and 
low speed engines; also large gas engines 
and storage batteries; at present manager 
of 350-K.W. 3-phase lighting plant and 
water works; open to position in 30 days. 
Address No. 1415, care Electrical World 
and Engineer, New York. 





POSITION WANTED.—By chief elec- 
_ trical engineer of company manufac- 
turing dynamos and motors (direct current) 
from 1 to 500-K.W; desires to change lo- 
cation; successful designing experience, 
having been engaged in electrical business 
for past II years; age 33 years; married; 
splendid recommendations from _ present 
employers. Address No. 1414, care Elec- 
trical World and Engineer, New York. 


HELP WANTED. 





The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 
and fifty cents an insertion; additional 
words three cents each, payable in ad- 
vance. Remittance and copy should reach 
this office not later than Tuesday morning 
for the next succeeding issue. 





WANTED.—Three experienced incandes- 

cent lamp salesmen, by an old and 
well established company not in the Trust; 
applicants will please state age, experience 
and salary wanted. Address No. 835, care 
Electrical World and Engineer, New York. 


WANTED IMMEDIATELY.—Competent 

foreman to take charge of work on 
switchboards and panel boards; must be 
thoroughly familiar with the work and have 
had practical experience in working to 
drawings; give experience, references and 
salary expected. Address No. 1397, care 








Electrical World and Engineer, New York. 
W ANTED.—Technical man in every 
town; no goods to sell. Professional 
anch of your occupation. Men appoint- 
so far are professors, electrical and 
mechanical engineers, and literary  elec- 
tricians. Address No. 1404, care of Elec- 
trical World and Engineer, New York. 





W ANTED.—A_ competent foreman for 
an electrical manufacturing plant em- 


ploying fifty (50) hands in Central New 

York; applicants are requested to furnish 

reterences; state salary expected and date 
en they would be free to make an en- 
gement. Address No. 1408, care Elec- 
al World and Engineer, New York. 


W 


whether 
rience; whether college graduate; what de- 
gree, and territory familiar with. 
No. 324, care Electrical World and Engi- 
neer, 





























194, 


married or not; electrical 


New York. 


ANTED.—Salesman_ for "incandescent 
lamps; state age, height and weight, 
expe- 


Address 


W ANTED.—An advertising 
havin 

training an 

state education, 

pected. 

World and Engineer, 


experience, salary 


ew York. 








FOR SALE 





La Lumiere Electrique, Paris 


A set nearly complete. This set lacks only 13 numbers and 3 vols. “2 


complete set which consists of 53 
The missing vols. are 19, 40 and 52. 
The price of this set is $65.00. 


morocco, others in parts. 
plete set sells for $100.00. 


22 vols. are bound in half 
A com- 


vols. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, —_ 30, 1823, to the end of Vol. 69, 


Nov. 27, 1858. 69 vols. bound in boards, some covers loose, 


A complete set 


The Physical Review. 


$40.00. 


from the commencement to December, 1903,°17 vols. unbound, in very 
clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactions, Vols. 1 to 36, and 


the Proceedings, 


to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. 


Municipal Journal and Engineer. 


ols. 1 to 22 complete, unbound, with two general 


$125.00. 


A complete set 


including its ig oye gg Government, from Vol. 1, TS August, 


1896, to Vol. 15, No. 6, 
in one vol. 


cember, 1903. 
Others unbound. $30.00. 


Vols. 1, 2 and 3 bo in cloth 


For offers of other sets see adv. in ErectrrcaL Worip anp Encinegr, Oct. 


24 and 31. 


EDWARD CALDWELL, - 


ENGINEER. 


TO BE SOLD 


April 22.—Plant and rights of Pawnee 
Electric Company; Corliss 16 in. x 36 in. 


engine; Stanley 90-K.W. alternator; pole- 
line; station, etc. In good town, County 
Seat, 3,000 population, 6 blocks business, 

railroads; good opening for practical 
man with funds to make necessary exten- 
sions, or to put in combination ice and 
light plant. Address Trustee, Box No. 


Pawnee, Oklahoma. 


TEMPORARY BINDERS 


for ELECTRICAL WORLD AND 
These binders are 
substantially made with leather 
back and cloth sides to hold a 
complete volume of Electrical 
World and Engineer. 2 & & 2 


PRICE POSTPAID, $1.00 EACH. 


ELECTRICAL WORLD AND ENGINEER 


IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED, 


112 Liberty St., New York 











MEXICO CITY 


A responsible firm of Electrical En- 
gineers, doing business throughout the 
Republic from the Capital, desire to co- 
operate with an aggressive house to still 
further extend and look after its interest 
in Mexico. Address No. 1416, care Elec- 
trical World and Engineer, New York. 


¢ manager 
engineering and commercial 
some literary talent; a knowl- 
edge of engraving and printing desirable; 
ex- 
Address No. sate care Electrical 











Distinctly 
Bargains Better 
of Quality 


Direct Connected Units. 
1—400-amp. 110 volt compound 
‘“‘Daevel,” marine type. 
1—2s-K.W. G. E. MacIntosh & 
eymour engine. 
1—4o-K.W. ‘‘Wood” to “Atlas 


50-K.W. G. E. “Ideal” engine. 
-75-K.W. G. E. ‘Ideal’? engine. 
1—75-K.W. 220. volt American 
Ball to American Ball engine. 
2—225-K.W. Westinghouse _ to 


Westinghouse engine. 
K. 


I—375- Westinghouse’ to 
Westinghouse engine. 
220 Volt Motors 
I, 2, 3, 5» 7%» 10, 15, 20, 25, 35> 
50-H.P. 
A. C. Motors. 
I, 3, 5, 10, 20, 30, 50-H.P. 
110 Yoit Motors. 
I, 3, 5, 10, 20, 30, 50-H.P. 

We also have a full line of en- 
gines, generators, boilers, central 
station and other apparatus. High- 
class repairing. orrespond with 
us, buy or sell. 


THOMPSON-BONNEY CO. 


45 York St., BROOKLYN, N. Y. 





MOTORS FOR SALE 
75 H.P. 
Several direct -current, 250 - volt, 


slow-speed, compound-wound Crock- 
er-Wheeler motors for sale. 
D’OLIER ENGINEERING CO., 

119 So. 11th St., Philadelphia, Pa. 


WANTED 


Copies of the following periodicals. 
(If not for sale, should like to obtain 
loan of same for a few weeks.) 


The Operator Vol. 1, No. 1., 1874. 


The Electrical Engineer, Vol. VII., No. I, 
January, 1898. 


The Electrical World, Vol. XXIII, No. 1, 
January 6, 1894. 


The Electrical World & Engineer, Vol. 
XXXIII, No. 10, March I, 1899. 


ELECTRICAL WORLD & ENGINEER, 


14 Liberty Street, New York. 













WRITE FOR OUR 
CATALOGUE OF 


Flectrical Books 
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ARCHER, GEO. F., E, E, 


Engineering Projects Financed. 
Meritorious Inventions Exploited. 
Specialist on intercommunicating Telephone Systems. 
Steam Plants and Electric Plants. 


150 NASSAU STREET, NEW YORK 


RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers, Contractors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of Complete 
Electric Railway, Lighting & Power Installations. 
TRANSIT BUILDING, NEW YORK. 








Puitip K. Stern. 


F. M. AsHvey. 


ASHLEY & STERN, 


Consulting Eiectricel and Mechanical Engineers 
and Solicitors of Patents. 


Experts in Patent Litigation. Inventions developed. 
130 FULTON ST., NEW YORK. 
Telephone, 5876 Cortlandt. 


W. E. BAKER H. R. BISHOP 


BAKER & CO.,, W. E. 


Engineers 


27 WILLIAM ST. NEW YORK 





ARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 


56-58 PINE ST., NEW YORK. 
Examinations and Reports on Electric Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
Western Office “‘The Portland,” Portland, Oregon. 











EEBE AND BENNETT 


Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
Engineers. 


Illumination Experts, Expert Opinions and Reports. 


2210 FARMERS’ BANK BLDG., PITTSBURG, PA. 





BROWN, CHAS. L. 





Contracting Electrical Engineer 


feg FISHER BUILDING, CHICAGO 
Telephone Harrison 3698 





















URCH, EDWARD P., 


Electric Railway Engineer. 


Plans for New _ Railways. 
Betterment of Existing Systems. ; 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 





YLLESBY, H. M., & CO. 
: Engineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 













C. W. CarMan. M. C. HartMAn. 
CCARMAN & CO., C. W. 
Engineers 


88 LA SALLE ST., CHICAGO. 





CHAPMAN, CHARLES A, 


Consulting Engineer. 


Rooms 1040-42 204 DEARBORN ST, CHICAGO. 


OHO & COMPANY, H. B., Inc 


Civil, Electrical and 
Mechanical Engineers 


Contractors for Complete Electric, Hydraulic 
and Steam Installations, Railways 


as¢118 LIBERTY STREET NEW YOkK 


(CORSON, Wm. R. C. 
Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. 

Investigations of electrolysis of underground struc- 
tures. Electric machine design. 

Reports. Laboratory tests and experiments. 
36 PEARL ST. HARTFORD, CONN. 





DOBLE: ROBERT McF. 


Consulting and Supervising Engineer 
Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 

417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 











what he wants. 
the leading electrical journal 











ELECTRICAL REPAIRS 


New and Second Hand Dynamos, Motors and Wattmeters 


We rewind Armatures, Fields and Transformers. 

Refill Commutators or make them new to order. 

Repair Arc Lamps and any piece of machinery or apparatus. 

Install Electric Light and Power Plants complete, or any individual machine. 
Have expert workmen and guarantee all we do. 


Northiuestern: Electric: Co. 


71 W. WASHINCTON ST., CHICACO 
S. H. MARTIN, Pres. M. J. CLARKE, Vice-Pres, J. R. DEANE, Sec’y & Treas. 


‘An Intending Purchaser 


ELECTRICAL WORLD AND ENGINEER is recognized in every country of the world as 





APRIL Q, 1904. 





FORD, BACON & DAVIS, 
ENGINEERS. 


24 Broad Street, 
BRANCH OFFICES. 


2104 First Avenue, Birmingham, Ala. 
- 1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 
FOSTER, HORATIO A, 
Electrical and Mechanical Engineer 
Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 


systems for central stations, street railways, etc. 
650 BULLITT BUILDING, PHILADELPHIA, PA. 







New York. 













BR. W. HAMMER, Pros. & Treas. H. J. MINHINNICE, Sec. & Gen’! Sup’t 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 








Rosert E. Hutton. G. H. Hutton, Jr. 


TON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 
Consulting and Contracting Electrical and 
Mechanical Engineers. 
Central Stations, Electric Railways, Steam and Power Plants 


ON CITY ENGINEERING CO. 
Contracting Electrical Engineers. 


Power and Light Installations. 
Brut L. D. Tet. 1399 Court. 


FRICK BLDG., PITTSBURG, PA. 


ACKSON, DUGALD C., C. E. 
JACKSON, WILLIAM B., M. E. 
MEMBERS 
American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 
Engineers. Experts, 
MADISON. WIS. 











ELLY ENGINEERING CO., THE 
JOHN F. 
Consulting and Contracting Engineers 
1449 BROADWAY, - - - NEW YORK. 
*Phone-7259 Cortlandt. 








ee 











of Electrical Apparatus anywhere 
always consults this paper’s adver- 
tising pages to ascertain who makes 
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KOHLER BROTHERS 


G. A. Epwarp Kou .er. FRANKLIN W. Kouter. 


Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 





ANSINGH, VAN RENSSELAER. 


Iiluminating and Electrical Engineer 


Specialty: The design of illumination for hotels, of- 
fice buildings, public edifices, etc. 


211 JACKSON BOULEVARD, CHICAGO. 


Telephone-—Harrison 2104. 





MASSON, R. S, 


Consulting Electrical Engineer. 






232 CROCKER BLDG. 
San Francisco, Cal. 


706 LANKERSHIM BLDG. 
Los Angeles, Cal. 





UNROE, HALL & HOPKINS, 


‘ Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 

Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, namite, Smokeless Powder and other Ex- 


pioaven, the recovery and concentration of spent 
acids, 












MURLT & CO. 


Engineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 


tems a Specialty. 





ALMER, W. K., M. E. 


Consulting Engineer 


HOME PHONE 3322 MAIN. BELL PHONE 3112 RED. 
Mechanical and Electrical Engineering. 
Electric Railways, and Lighting; Power Plants; 
Manufacturing Establishments; Heating, Ventilating 
and Refrigerating Systems; Designing of Machinery; 

Patent Work; Inspections, Tests and Reports. 
402 LYCEUM BUILDING, KANSAS CITY, MO. 


PATTERSON, H, C, 


Mechanical, Electrical 
and Hydraulic Engineer, 
























17 STATE STREET, NEW YORK, 













By H. C. 


ADOPTED 
BECAUSE 


FLEXIBLE LEATHER COVER (Pocket Size) $1. 
McGRAW PUBLISHING COMPANY, 800K DEPARTMENT, 


ELECTRICAL WORLD anp ENGINEER. 


PEPPER & REGISTER, 


General Contractors 


112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 





PIERCE, Richardson & Neiler 


Consulting and Designing Engineers 


MANHATTAN BUILDING, 
CHICAGO. 
110 STATE STREET, BOSTON. 


R. H. Prerce 
S. G. NEILER 
H. A. Rosinson 





WER INSTALLATION’ CO. 


Engineers 


Complete Power Plants Designed and Constructed 


GEORGE F, WESCOTT 
BUFFALO, N. Y. 





RATT, CHARLES R, 


M. AM. SOC. M. E. 


AN WINKLE, EDWARD 


Consulting Engineers. 


Shop Management, Machine. Design and 
Manufacture, Elevator and_ Traveling Stairway. 
160 FIFTH AVE., NEW YORK. 


Telephone 807 Gramercy. 





PRATT & ATKINS 


Engineers 


Electrical, Steam, Mechanical, 
1000-1001 MONADNOCK BLDG., CHICAGO. 





ECKENZAUN, FRED’K 
Electrical Engineer 
Specialty: STORAGE BATTERY WORK. 


Examination, Tests, Equipments. 


77 CHAMBERS ST., NEW YORK. 








SANDERSON & PORTER, 
Engineers and Contractors, 


Electric Railways, Light, Power and 
Hydraulic Plants. 


52 WILLIAM STREET, NEW YORK. 


1903 


NEW EDITION 


STANDARD WIRING 


For Electric Light and Power. 


CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


By the Fire Underwriters of the United States. 
By Cornell University, Stanford University.and other Technical Colleges and Schools. 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 














It is the only book on Wiring and Construction kept strictly up to ‘date. 

It contains all the necessary Tables, Rules, Formulas and Illustrations. 

It settles disputes, and if referred to before wiring will prevent disputes. 

Sent post paid upon receipt of price, by 










SARGENT & LUNDY, 


Engineers, 


1000-46 E. VAN BUREN ST., Chicago. 
FREDERICK SARGENT. A. D. LUNDY. 






CHOTT, W. H. 


Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 


Spectatties.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 


GHEAFF & JAASTAD, 


Mechanical and Electrical Engineers. 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





TANTON, LE ROY W. 


Consulting Telephone Engineer 


Plans, Specifications and Supervision of Installation of 
complete telephone plants. 
Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 








AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engineer 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
473 LOCUST St., 32. LOU. 





Wir E & COMPANY, J. G., 


Incorporated. 





Engineers, Contractors 


43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


Lonpon CORRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 


HIT TED, THOMAS B,, 


Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 


Plans, Reports, Specifications, Superintendence of 
Transmission work and Electrical Equipment of Mines 
a Specialty. 

516 MAJESTIC BLDG., DENVE COLO. 























114 Liberty St., N. Y. City 
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™* @CALCULAGRAPH 


Subtracts 


the time of commencing from the time 
of finishing and prints the difference— 
the elapsed time—the number of hours 
and minutes a man works, and 


It Makes No Clerical Errors 


Guessing on the cost of 
factory products. 


One instrument makes such records for 
all workmen in a department. The 
records may be made on cards contain- 
ing the work order, that are adapted 


“Sure Thing.” 
No Guess-work here. 


for use in the modern filing cabinets. 


They Are Individual Records 


The card system of keeping records is the 
most flexible of any known method. It makes 
possible a division of the labor of tabulating 
and compiling so as to get quick results. 


Calculagraph Record Cards 


may be assembled so as to bring together, 
without posting, the labor of all persons 
employed on a given product, to determine 
the cost of that product. 


SEND FOR BOOKLET 


Calculagraph Company 


1412 JEWELERS BUILDING, NEW YORK, U.S.A. 





RECENTLY PUBLISHED 


FOUR NEW BOOKS 


Storage Battery Engineering. A practical treatise for En- 
gineers by Lamar Lyndon. 


Cloth, 360 pages, 178 illustrations and diagrams, 
4 large folding plates ‘ : ‘ $3 00 


The Art of Illumination, By Louis Bell, Ph. D. 
350 pages, 125 illustrations ‘ . $2 50 
Steam Power Plants, their Design and Construction. By 
Henry C. Meyer, Jr., M. E. 
160 pages, 16 plates and 65 illustrations . $2 00 
The Induction [lotor; Its Theory and Design, set forth by 


a practical method of calculation. By Boy de la Tour; trans- 
lated from the French by C. O. Mailloux. 


225 pages and 75 illustrations ; $2 50 


Any g the above willbe sent post paid to any part 
of the world on receipt of price 


WE CAN SUPPLY ANY ENGINEERING BOOK PUBLISHED 


McGRAW PUBLISHING CO., Book Dept., 114 Liberty St., N. Y. 
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STROMBERG-CARLSON 
RECEIVER 


ALL RUBBER SHELL TYPE 


The adjustment is equal to that on our famous No. 3 receiver. The 
No. 3 has been on the market for more than 10 years. 





THE 


American 
Bell Telephone 
Company, 





We stamp our -full name on the ear cap. A small thing to look for, 
but it means a good deal to the purchaser. 

Printed matter mailed free upon request. Our Combination Tele- 
phone Key fits any make of telephone. We mail it free if you mention 
this paper. 


STROMBERG-CARLSON TEL. MFG. CO., 
Gen’l & Eastern Office, ROCHESTER, N.Y. Sales Dept., CHICAGO, ILL, 


125 Milk Street, Boston, Mass. 








* North, South, East, West, at home and abroad, 
ELECTRICAL WORLD AND ENGINEER 


is recognized as the leading electrical journal, and is therefore 


the one which is consulted when purchasing is to be done. 


* * »* Magnets Be all Sinds Fad Coil .. of oe, or Baer 
re for Every Purpos 
WARLEY DUPLEX auenat COMPANY, PROVIDENCE, RHODE ISLAND 





* * & It has no geographical limitations. 





Have You Had Trouble With 


Your Telephone Installation? DESK 
a a ie Tai a rl STAND 


We should like to send you our Catalog sa a 
and testimonials of People who are satisfied | apoptep 


with the Installations of the FOR USE 
IN NOISY 


Clark Automatic Telephone Switchboard Co. | pices 
15 CUSTOM HOUSE ST., PROVIDENCE, R. I. (4) 


ON ANY ELECTRICAL SUBJECT sent, prepaid, to any 
B K address in the world, upon receipt of price. 
SEND FOR CATALOGUE. 


Book Department McGRAW PUBLISHING COMPANY, 114 Liberty St,, New York City. 
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Automatic 
Telephone 
Service in 
Lincoln, 
Neb. 





The new _ 3000- 


station Automatic 
exchange _ installed 
by the Automatic 
Electric Company 


for the Lincoln Tele 
phone Co., began 
service on March 
15th. The entire 
equipment was _ in- 
stalled within six 
weeks after the ex- 
change building was 
finished. 

Thus another large 
western city throws 
off the-yoke of tele- 
phone monopoly. 


Are you inter- 
ested? Write us. 





Automatic 
Electric 
Co. 


CHICAGO, U. S. A. 
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WIRELESS TELEGRAPH INSTRUMENTS 


Complete sets of instruments 
for Students, Bxperimenters, Col- 
leges and Universities from $10.00 
to $50.00. Standard Sets for 
commercial telegraphing from 
I mile to 150 miles quoted on 
application, and supplied on short 
notice. All instruments tested 
before delivery. 





















Write for prices and bulletins on 
Wireless Telegraph Instruments, Spark- 
Plugs, X- -Ray Coils, Automomobile Spark 
Coils, Clark’s Patented Show Case Re- 
flector. Agents wanted. 


THOS. E. CLARK WIRELESS TELECRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES 
Main Office, Factory and Laboratory, - - Pontiac, Mich. 
















KENT POCKET METERS Automatic Volt Ammeter 
Is designed and calibrated 
especially for testing bat- 
teries on gasoline, automo- 
biles and launches, and for 
any other use oflike capac- 
ity. The ampere reading Is 
made by simply pressing 
the button. The most con- 
venient and complete bat- 
oun bay og on ae market 


‘* The Memory of Quality Lasts Long after Price has 
been forgotten.’’ 


We Have 


Many Designs 


of Telephones 
AND 


Switchboards 


The NORTH ELECTRIC CO, 


CLEVELAND, OHIO 
147-157 St. Clair St. CN 157 





. Amp.-mtr, 96.00 
Atwater Kent Mfg, Co., 1202 N. Oth St, Philadelphia 


TELEPHONES Contre’ crores 
Mattiole. SWITCHBOARDS 
FOR ANY SIZE EXCHANGE 
All we ask is your request for a 
SAMPLE AND QUOTATION 
INTERNATIONAL TEL. MFG. CO. 
Harrison and Clinton, Chicago, U. S. A. 


For 
Any System 
( 
For 


fast mass Everybody 
S. H. COUCH COMPANY 


169 PEARL ST., BOSTON, MASS. 





A Messenger— 


the 


SUREST, CHEAPEST, QUICKEST 


The Telephone 














ALL NEW 
BOOKS 


ON ALL BRANCHES OF 


HGINEERING 


are for sale by the 








Rw ise a”? 


Guaranteed aU 





American Independents 





AGAINST ENCROACHMENT BY USE OF OUR APPARATUS 


ae ENERGY 
M A G N E T Oo ‘ ; 10,000 tines 


AMERICAN ELECTRIC TELEPHONE CO. 
CHICAGO. 


LEICH POUR-PARTY SELECTIVE SYSTEM 


Largest Injependent Telephone Manufacturers 
in the World 








McGraw Publishing Co., 





Book Department, 
114 Liberty Street, 


New York. 
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FESSENDEN 


OPERATION GUARANTEED 


Telegraph sets for working up to 150 
miles over land or 350 miles over sea can 
be supplied generally from stock. 

Sets for longer distances supplied at 
short notice. Sets may be tested by pur- 
chaser before delivery. Very speedy and 
reliable. No coherer. 


Low cost of maintenance. 


NATIONAL ELECTRIC SIGNALLING 


Eighth and Water Streets, Washington, D. C. 





CO. 


OUR LATEST 


7 = 





WALL SETS $5.00 PER PAIR 
Fully guaranteed telephones, 
highest grades, solid back 


transmitters. 
Double Pole Receivers. 


LOWEST PRICES ON ALL STYLES 





Send for Catalogue. 


The Russell-Tomlinson Electric Go., Danbury, Conn, 


ENGINEERING 
Book NoTeEs 


CONTAINING A LIST OF 400 ENGINEERING 
BOOKS PUBLISHED SINCE JANUARY 1, 1903 


With a few issued late in the year 
1902; including the literature of 


Architecture and Building Machines, Tools and Shop Work 


Astronomy Marine Engineering 

Automobiles Military and Naval Engineering 
Commerce Mines and Minerals 

Drainage Physics 

Drawing and Lettering Railway Machinery 

Electricity Railways 


Refrigeration 

Roads and Bridges 
Sewerage 

Steam Engines and Boilers 
Street Railways 

Structural Engineering 


Engineers’ Pocket Books 
Forestry and Woods 

Gas Engines 

Hydraulics 

Industrial Arts 

Iron and Steel 
Irrigation 


Sent free of charge to any book-buyer 
upon receipt of his request to that effect 


McGRAW PUBLISHING COMPANY 


Publishers, Importers and Booksellers 
114 LIBERTY STREET, NEW YORK CITY 
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WIRELESS TELEGRAPH SYSTEM 













The Biaphone 


Big Discounts to Dealers. 







Nov. 1903 


















The Kellogg Switchboard 
and Supply Company 


has installed more large city 


Telephone Switchboards 


than all the other Independent telephone 
companies combined. They are all giving 
perfect satisfaction. 

We have recently greatly increased 
our manufacturing space by the addition 
of another factory and this in conjunc- 
tion with our immense new factory will 
enable us to make prompt deliveries on 
all standard goods. 

Write us for quotations on every thing 
in telephones. 


Kellogg Switchboard and 
Supply Company 
Green and Congress Streets, CHICAGO 





















Keystone Telephone Building 
Philadelphia. 


Electric Building 
Cleveland. 





ELECTRICAL WORLD AND _ ENGINEER 


IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 







Telephone Transmitter 
Mouthpieces 


Highest Grade Material 
Perfect Workmanship 







Superior Finish 
Absolute Resistance to Moisture 


interesting Prices Quotod. 






Samples Forwarded 


The Siemon Hard Rubber Corporation 


BRIDGEPORT, CONN. 





CHICAGO OFFICE, 
ALBERT J. COX 4&CO. 
1129 First National Bank Bidg. 

















FRANK B. COOK 


CABLE TERMINALS 
AND 


TELEPHONE PROTECTIVE APPARATUS 


of my well known standard types, for both Central 
Office and Subscribers’ Stations. Over 500,000 in 


use. Covered by U.S. Letters Patents. 
240-244 West Lake St., - Chicago, U. S. A. 


Write for Catalogue. 

















Correspondence solicited. 
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‘The First 


TO ADVOCATE AND EQUIP INDUSTRIAL MACHINERY 
WITH DIRECT CONNECTED MOTORS 


Thereby increasing the efhiciency of shops, enabling them to produce a higher 
quality of work, and bettering the condition of the workman. 


The Crocker-Wheeler system for the multiple voltage 
operation of machine shops is one of the most ; 
important factors in modern machine shop economy. 
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A size 5 Crocker-Wheeler Form I semi-inclosed motor 

driving a Hendey-Norton improved screw-cutting lathe. 

Motor supplied with power from the Crocker-Wheeler mul- 

tiple voltage system, with 21 point controller and two back 

gear combinations. The tool has 42 working speeds, with j 
a motor output of 3 H.P. at any of these speeds. 


Communicate with the company that has made a specialty of the application ot 
motors to industrial machinery. In writing please state your individual require- 
ments. We will gladly submit a review of the preliminary problem before actual 


operations are undertaken. 


Crocker-Wheeler Company 


MAIN OFFICES ‘ 
AND worKS: AMPERE, N. J. 
The largest exclusive manufacturers of generators and motors in the world. . r 
BRANCH OFFICES: 





Boston, New Haven, New York, Syracuse, Philadelphia, Washington, Baltimore, Atlanta, Pitts- 
burg, Cincinnati, Cleveland, St. Louis, Chicago, Denver, San Francisco. 
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YOU CAN BUY 


PEERLESS LAMPS 


With the assurance that you will be fully protected as 


to patent litigation. 


WE ARE LICENSED | 


under all letters patent relating to the manufacture 
of incandescent lamps. If you are . 


looking for quality 


BUY PEERLESS. 


The Warren Electric & Specialty Co., 


WARREN, OHIO. 





me icamricua)| | Femco Incandescent Lamps 


Ve ant) STANDARD OF QUALITY 
sate | Incandescent Q 


Naat Lb 2. fb no E 

TCL aS re oe Electric FTE 
U. S. LETTERS EP NT 

a —— —* THE LICHT OF 


SEPT. 9, 


rr ‘ele ae ed 





Ee ee Bear the «« KITE” Label 










CUARANTEED LICENSEDZUNDER 


HICHEST CRADE U. S. Patent No. 444,530, January 13, 1891. 
ATTAINABLE. Patent No. 516,800, March 24, 1894. 
ck Patent No. 532,760, January 22, 1895. 

. Patent No. 726,293, April 28, 1903. 
. Patent No. 537,493, April 16, 1895. 
Patent No. 568,142, Sept. 22, 1896. 
. Patent No. 537,693, April 16, 1895. 


The Only Construction that 
Admits of a REBATE OF 3 
CENTS EACH ON BURNT 
OUT LAMPS. Think of it. 


pomeeremie| | [he Franklin Electric Manufacturing Co. 
MissouR! AMERICAN General Office and Factory : 


Hartford, Conn. 

SESH Tt He New York: Southwestern Representatives: 
815 H Building. h : : 

3327-3329 Locust St., AVES SS SOE The Sachs Electric Co 


‘i St. Louis, Mo. 
ST. LOUIS, 0. Baltimore: 2230 Guilford Avenue. 
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Adams-Bagnall Elec. Co..... seeeseees 
Aitchison Perforated Metal Co., tices 
Akron Elec., Mfg. Co.....-sseeeeeees 
Alberger Condenser Co........--++55+ 
ri eS Oe rrr er 
Allis-Chalmers Co......00e-eseeeeeees 
American Battery Co...... pecsecees 
American Bell Telephone Co........ 
American Bridge Co...... eeereoevoves 
American Circular Loom Co......... 
American Conduit Co........-+++++- 
American Diesel Engine Co.........- 
American District Steam Co......... 
American Electric Fuse Co.......... 
American Electric Telephone Co...... 
American Electrical Heater Co....... 
American Electrical Mfg. Co......... 
American Electrical Works.......... 
American Endoscopic Co..........+++5 
American Engine Co........ possesses 
American Insulated Wire & Cable Co.. 
American Insulating Machinery Co... 
American Platinum Works..........- 
American Reflector & Lighting Co.... 
American School of Correspondence. . 


American Stone Conduit Co......... 
American Transformer Co........... 
American Vitrified Conduit Co....... 
American Vulcanized Fibre Co....... 
Anderson Mfg. Co., A. & J. M....... 
Anyun Lamp & Elec. Co............. 
EE, SE vibes ca rtrvesepecccece 
Arnold Elec. Power Station Co...... 
BAISY GB Bee en oc oc vc ccvsvvccscecs 
Atlantic Insulated Wire & Cable Co.. 
Atwater Kent Mfg. Co..........+--- 
pe SB Be Oy Pee ee 
POUND «HINND, GO. ccc ecesedorcece 
Babcock & Wilcox Co............... 
OE eee err re 
wea s aed we 
Ce ME. Msg évahssevsevacedss 
— BR Oe ae reer rere 
tn STS Sik oh oa 6:0 5.69 60 04 0 6 we 
i SEM. cic cesecetssoceves 


marnes Co., The Wallace............ 
parnes Co., W. F. St. John......... 
CMe ME OE Bese cn cee set scans 
Read's vip'o <b bb 0 0 00210 
OS er 
SS "=e eee 
Bay State Stamping Co..........0..- 
Bayley & Sons Co., Wm............. 
EC RS ose abececadscseeavee 
Becker Engraving Co., A............ 
ee rere 
Bellevue Porcelain Works............ 
I Raed alaNe ons Wess 0:0'0 w'a's'e 6 
Benjamin Elec. Mfg. Co............. 
Biddle, aa Ese eae Sols is0.0 60-9 6-0-8 
Bisho MII TED n'a ase es6 404.0: 
Ms ising Ge bon W668 666.6458 
PC Meta ss kee vet enevcsevess 
Bossert Electric Const. Co........... 
Pt i Meets ac bvateweeresis eae 
Bridgeport Brass Co........++.-.++5 
i Pi CA cck-ee eons s 63 4a5 
i OE ee re 
Brown Electrical Const. Co.......... 
oO SE eer rere 
OS © ere 
PE ED MOD ccs sc cciscetsenes 
Bullock Electric Mfg. Co............ 
RED Os ere err 
SE SE SEED skis 5. 6's. 6 0000 44.0% 0 h4'0 606 
OE RD” eee 
Byres B TOWMGING. 20.0000 ccecessess 


fe ee ies, EE Es nas ci ee anewes ce 
os Sip Se ee Ry 
SE Cos 65360060000 00s rege 
Caldwell, Edward ..... : 
Calman & Co., Emil... 

Camp Co., H. B.............6. wine 
oY eS EL eer 
Carman & Co., Chas. Whitney........ 
Carpenter Tap & Die Co., J. M...... 
Lee GR: SUOUON, cede wvenwcncbveds 





JOSEPH F. McGUIRE, President 


NATIONAL SWITCHBOARD COMPANY 


165 Washington Street, NEW YORK 


Central ‘tel. & Elec. Co 


Chase-Shawmut Co 
Chicago & Alton Railway 


Chicago Edison Co 


Coleman, W 


Columbus Stora 





Conover Mfg. 


Crescent Co 22 
Crescent Insulated Wire & Cable Co.. 8 
Crocker-Wheeler 66 
Crompton & Co., Ltd 
Steam Gage & 
Croselmire & Ackor 
Crouse-Hinds Co 
Crowe Metal Mfg. 
Cutler-Hammer 
Cutter Elec. & Mfg. Co 


D. & W. Fuse Co 


Dearborn Drug & Chemical Works.... 
Delaware Hard Fibre C 
Devine, J. P 
Dialt Motor Co 
Diamond Meter Co 
Diehl Mfg. Co 
Dielectric Mf 


ee 


ee ee 


Dongan Instrument Co 
Doubleday-Hill Electric Co 
Downward Light Elec. Co 
Driver-Harris Wire 


Arm & Pin Co 
Carbon Works 
Eccleston Lumber Co 


Edison Mfg. Co 
Edwards & Co 
Eldredge Elec. 
Appliance Co 


Controller & Supply Co...... 18 
Tes nd Bas ATLeaR ys sk» 
Motor & Equipment Co 


9 
Electrical Engineers Inst. of Cor. Inst. 2 


Electro-Dynamic 
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Civ cuvrcines Pee TRS Pe CeCe 18] Elliott Bros. Electric Co.....-++e+++: 
< E ‘ Re Oe ecccccecccece Elwell-Parker Electric Co 
Century Electric Co......ccscccccecs 13] Emerson Elec. Mfg. Co...--++++++++- 
MGns'et0'bs Coe 606.0 00% 60 Empire China Works....-c-eeceeceees 
ree Per Te eee Empire Electrical ag peau Co 
sMICABO MH LAMCOM NAUWAY. «+ .eeeeeees Engineers, Directory of.....-++++- 
Chicago & Northwestern Railway..... Engineering MeCOTE viccccccccvcccce 
bes Cbs Ed vcceedes 61 
Chicago Fuse Wire & Mfg. Co........ 84 > ctrt i as conn eaenees 
Chicago Insulated Wire Co.......... 19 ae cee eo ee eead sees ese 
Chicago, Milwaukee & St. P. Ry..... Fibre Conduit Co......sccceeseceees 


Ans vccccccovscccecs 75] Foote, Pierson & C0....+-++eeeeeees 


Ce recccscesesccce 10 ; ies 0.06 hes 0¥se ees 
Clark Automatic Telephone S. B. Co. 60 oo. Bacon tie Bc. END SP 
Clark Wireless Telegraph & Telephone Fort Wayne Electnic Works 
cde Lavin eueseeec bess 63] Franklin Electric Mfg. Co 
Sa ah pebble a oe > Serer 
Rees Une e Se 690 %:6 50'V'e & ee «ok, Saheaaeeksradenedees 
Colonial Electric Msi ichiecsutte tee? t tT Uh en chgacestan’ 
Columbia Inc. Lamp Co.............. a3 svreipadliieioca aaehCancaa nama 
, 3 ge Battery Co........ I . . “ 
commmoretel Elec. RAGA Vedbtovess00es 0 eer TE ts DAR oc ae 
Cont, Tel & me 2 Meee i ees 371 General Engineering Co......---++++- 
C as : . ¢ OC. CO. cecceccccccce 63 General Inc. Arc Lt. Co.....ccscseee 
ee nae eeepe ** 171 Germania Elec. Lamp Co.......+++++. 
Consolidated Railway Elec. Lighting RE EES athe taba a kt 
A iS ’ Gherky, Wm. D.......--eseeeeeeeeee 
& E pogent Wt r th enacekwars wae’ e Wee ES sins sin dane so WER 
pee er eats “LVL a1] Globe Electric Controller Co 
gen Auto Fire Alarm Co..... 16 Gocpel MacLean Natl ca ds vane eee 
m. BENS OSS b's 008.6 604.00% 06 ge Gould Storage Battery Co 
etme tt reas ‘’ 7 Green & Co., sete eee scene eeeeees 
Crawfordsville Electric Co........... 45 eas eo z - saveven 


a 


Haas Elec. & Mfg. Co., R 


Valve Co...... Haller Machine Co........-+.-+++0+- 
Wectan-esiddsiws . Hamerschlag Cons. 
URS aN W a i 6 ¥50K Sens 24| Hanchett, 0. T..seeee 
bey elses seacies 6 ao SEs) seaceons 

inge Bros.......ceceesesssccees 


ie OS bree 25} Hard 
in te eier es canee 46| Harrisburg Foundry & Mach. Wks.... 
Hart Mfg. C0......sseeeceeeeceeers 
vatsinwehews6s 46 ys 48 9| Hartford Faience Co....... aes 
Bt Gekccocssccscas 29| Hartford Time Switch ‘Co 
ee ates ng ereey Hatch Accumulator Co......... ‘a 
75| Hazard Mfg. Bir bedserscstvisecens 


Pre aid its +. waees ada eae ak 65 Hertner Electric Co.......cccccccces 
Seances beans ahace 4| Hill Brass Ce i Doses icccnerseues 
De Sars vies nan 0c ka 13] Hill OE oe SO A Aer ee 
a a i ee 8] Hobart Elec. Mfg. Co...........+.- 


Per tEA SN wins Pemikes4 ee aes 55 
peeves Os ww ea 10] Ide & Sons, A. L....ccccccscccceces 
Bra aiia 6.6165 56 a 14] Ideal Elec. & Mfg. Co..........+.-. 
Stee hi'yo'8'e 2 a\ena'e 10] Illuminating Appliance Co 
Eck Dynamo & Motor Works......... 68] Imperial Porcelain Works 
Economical Electric Lamp Co........ 84] Incandescent Elec. Lt. Manip. Co... 
Edison Dec. & Min. Lamp Dept...... 46] India Rubber & G. P. Ins. Co 





Storage Battery Co.......... aeger Miniature Lamp Mfg. Co 
= al REL MEDS k 6 46 scm ew aie evan wes 
Electrical Equipment & Supply Co.... RT aad 55 Wc gabe 0 0'e:s 4 xe 
SN a ea 17} Jenney Elec. Mfg. 
& Engineer....... 34| Johns-Manville Co., 
SaneDe oe bale aemse 4: Johnson & Morton 


Continued on Page 38. 


GEO. E. GRISWOLD, Director 


Switch Boards 


Panel Boards 
Best Material 


ALLOW US TO ESTIMATE BEFORE PLACING YOUR ORDER 


Superior Construction 


Electrical Repairs 
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Johnston, Thomas J 
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Kartavert Mfg. 
Kellogg & Co., E. H 
Switchboard & S 
ngineering Co., J 
Keystone Electric 
Keystone Elec. Inst. Co...... 6448 6066 
Kilbourne & Clark Co 
Kinsman Elec. & Ry. Supply Co.... 
alee: OMe, BESURIOS, wssccccccces ° 
ePeeNN Oy, Miseccecccrcceves ese 
Knapp Elec. Novelty Co....... 
MOORS 64 446 dsc Voce ones 


TR i ciakh caakaecy, 
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staeeee bese 


see ee eee eeeee 


Lamp Testing Bureau.......... soeee 
Lang Electric Co., J.. 
Lansingh, Van _ Renssela 
La Roche Co., F. A 
Leclanche Battery Co......cccce 
Leeds & Northrup Co....... Jes 
Leffel & Co., 


Le Valley Vite Carbon Bru 
DIVER Ey Ghose see'ckbes suees 
Lincoln Elec. Co......... eeSbeuee 
Lindsley Bros. Co.. 
Lippincott Glass Co 
Engineering Co 
Locke Insulator Mfg. Co 
Lombard Governor Co 
Lowell Model Co 
Lundin Elec. & Machine Co.. 
‘Lunkenheimer Co... 


H. O. S. Eng’g Co......ccccccccsess 
McCullough-Dalzell Crucible Co...... 
TIIVETERY _cccccscccecceccces 
McGowan & Co., John H....... 
McIntosh, Seymour & Co.......ceees 
McLennan & Co 
McLeod, Ward 

Machado & — sae’ non ease ees ’ 
Manhattan Electrical Supply, Co...... 





Marinette Gas Engine Co 
NS 24 Eb b's 66 00 0S Seececees 
Marshall, ‘th so 


Maxfield-Francke 
Mead Mfg. Co., J. A 
Appliance Ose 





84 PG, RR ce bce cee ben ovebsoties ees 
30} Hemingray Glass Co........+.-+++++++ 


re 


Mica Insulator ie. phocucin a 
Michigan College of Mines 
Milwaukee Electric 


5 

60 Hoffman, George W.......-+eeseeees 
etiasyy ew Holophane Glass Co........sceceese 
eee 60} Holtzer-Cabot Elec. Co..........++++ 
Horry, Wm. Smith........ccecccses 
Horton-Massnick Co........-++++ee0 
Humphrey, Henry H......-..-cccees 
> PE CR Ea, Maco. kpc ssecs.ceceeess 

Hunter Fan & Motor Co..........--- 
6| Hunter Machine Co.......:.....-+0- 
Hutton Engineering Co...........++. 


ee he aieeek es sawies 
Missouri American Elec. Co....+::+: 
Moloney Elec. C 
Monson Burmah Slate Co 
Montauk ~ Detecting Wire Co..... 


eee ee eee eeeeee 


Morse Twist Drill & Mach. Co 
Munder Electric 
Munroe, Hall & Hopkins 
Munsell & Co., Eugene 
Murait & Co...... pie e6% Senses ae 
UIE, Ek IS dis ots obs 00 cones caves 
Mustard, John 


National-Acme Mfg. Co 
National Battery Co 
National Conduit & Cable Co.. 
National Electric C 
National Electric Si 
National India Rubber C 
National Switchboard Co 
National Wire Corporation 
National X-Ra 
Nernst Lamp 

England Butt Co 
New England Motor Co... 
New Process Rawhide Co. 
York & Ohio Co 


Cee eee eee eee arene 


eee ee ee ee 
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14] Indiana Rubber & Ins. Wire Co 
37] Internatl. Brass & Elec. Co 
3] Internatl. Correspondence Schools.... 
Paik ties hid > a aik 3% 46| Internatl. Telph. Mfg. Co 
Eb ae eee tay 2% 44| Iron City Engineering Co 


-E-M Shade Holder Co............. 
re ere -- 68] Jackeon, Dugald C.......ccsccvecess 
301 FROM. VEER, Be ce sci cccccassesenee 


Ce eee eee eres eseee 
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Reflector Co...... 
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GUSTOVUS A. CONOVER, Secy. and Treas- 
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Patented Sept. 28, 1897; 
June 7, 1899: and May 29, 
1900. 

Other patents now pend- 
tng. 





No. 329 Insulator, the 
highest Voltage lasulator in 
the world for 60,000 to 
80,000 volts; tested at 125, 
000 volts. 


VICTOR, 


NOIMARTIN & CO. {57 


WM. E. PECK & CO., 116 Broad St., New York; Australia, Mexico, 
GUIDO TOLUSSO, Via Torino 61, Milan, Italy. 






1 Douglass 
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LOCKE «victor TYPE 
INSULATORS 





Five Million 
in Daily Use 


Locke Insulators are made 
for any Voltage up to 


[50,000 
VOLTS 


Adopted by the 

Bay Counties Power Co. 

Standard Elec. Co. of Cal. 

Seattle, Tacoma and 
Interurban R’y Co. 


Guanajuato Power and 


Electric Co. 
Washington Water Power Co. 
for the 


Longest and Highest Voltage lines in the World 


THE LOCKE INSULATOR MFG. €O., 


N. Y., U. S. 


5 New Montgomery St., San Francisco, Cal 
507 Pioneer Ballding, Seattle, Wash. 


A. 


Los Angeles, Cal. 


MULTIPLY YOUR ELECTRIC LIGHT 


3 TIMES 


Without extra wiring by using the 


Vetter Current Tap 


which costs $1.00 and saves its cost many times over 
in factory, office or dwelling house. 


Mailed on 
receipt 
of price. 


Maker and Patentee. 


Sold by 
all jobbers. 


New York 


104 East 23d St., 
| Minneapolis Paris St. 





R. HAAS ELEC. & MFG. CO. 


witchboard Builders 


SPRINGFIELD, 





D. C. To A. C. Converter Motor-Pumping Installations 
3 to100 K. W,-110-220 or 500 V.-D. C. to 30 Cy.-A.C. 
ROTARY CONVERTERS 








The quickest | Frink’s Patent Window Reflector 


selling special 
reflector in the 
market. Used 
in hundreds of 
the largest and 
finest stores 
throughout the 
country. 





The only perfect fixture for show windows 
SEND FOR SPECIAL CIRCULAR 


1. P.Frink, 551 Pearl St., New York 


SOO bi mR aim mb Oi bb bb ee tt 


ANNOUNCEMENT 


THE WHITNEY ELECTRICAL INSTRU- 
MENT CO. announces that it has opened in its 
new factory at Penacook, N. H., a separate 


INSTRUMENT REPAIR DEPARTMENT 


for thegrepair and calibration of all classes and 
makes of electrical measuring instruments, includ- 
ing voltmeters, ammeters, wattmeters, ohmmeters, 
testing sets, galvanometers, etc. Our special facil- 
ities insure the highest grade of work, prompt 
deliveries and low prices. 


MACHADO & ROLLER, 


203 BROADWAY New York City 
General Sales Office, WHITNEY ELECTRICAL INSTRUMENT COMPANY 
LIKIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIA SIAN 


FLECTRICAL WORLD > ENGINEER 


IS MORE WIDELY QUOTED ABROAD THAN 
ANY OTHER ELECTRICAL JOURNAL PUBLISHED 
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TERRI ODD bb bib bbb ibibo bbb i bbb bbb bbb be 
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COMPRESSED FIBRE COMPANY 
Makers of Hard Rubber Compounds 


Send for samples and estimates. Circular with certi- 
ficates of heat and insulation test mailed on request. 


6 BEACON STREET, BOSTON, U.S.A. 


EDWARDS 


PUSH BUTTONS 







An oil coated dzas insulating tape for armature 


BIAS LINOTAPE 


and magnet coils, cables, switchboards and all 
high tension work. Send for samples. They will 
interest you. 


MICA INSULATOR COMPANY 


** Originators ”’ 
NEW YORK 









Soa 
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ard Porcelain 


for 








Electrical Specialties 


IMPERIAL PORCELAIN WORKS 
Trenton, - - - NM. Jd. 


The Hartford 


for Automatically Turning Current ON and OFF Daily, 
with Only WEEKLY ATTENTION 
FOR CONTROLLING 
STREET LIGHTS SIGN LIGHTS 
WINDOW LIGHTS HALL LIGHTS 
MOTORS and BATTERIES 


Your circuits should be made 
ready for the Summer’s storms 


GARTON LIGHTNING 


ARRESTERS 


can be shipped promptly NOW. 


NOW you can make sure of your 
protection, defore the heavy storms begin 
Catalogue No. 40 C illustrates all the latest models 


GARTON-DANIELS CO., Keokuk, Ia 


UNMOUNTED ELECTRICAL GONGS AND BELLS 
OF ALL DESCRIPTIONS 


Made from Pure Cast Beil Metal, Shee 
Brass and Steel. Nickel Plated, Polished 
oS Se. Send for Catalogue con- 
taining 100 Styles and sizes. 

N. N. HILL BRASS oO. . 
EAST HAMPTON, 




















BELLEVUE PORCELAIN WORKS 


Manufacturers of 
OF ALL DESCRIPTIONS FOR 


Special Porcelain Pieces “'.tccrricat purposes 
Address all correspondence to H ENR Y D. SEARS. General Sales Agent 
131 STATE STREET, - «= BOSTON, MASS. 


Time Switch 


at Saves CURRENT and LABOR. You know what that 
means. 10-20-35-50 A. 250Y. [-2-3 Pole 


SEND FOR DESCRIPTIVE BULLETIN 


THE HARTFORD TIME SWITCH COMPANY 
Howard Building, Hartford, Conn. 
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TIDIDEN TRUM OA 8 cise oon he cs coe es 7 Willard Storage Battery Co.......... 14 
LOG Bethy SEM VBE « ha cbcncee bees 76 wi ae & een CO. sc ee eeeeeeee 5 
Pr RGGI, “(irs VERRGUOR EE 55 /irt Electric Pi mased pebededesesens 39 
renton, -Foeneaise CO... ..<cecccccces 19| Wood & Co., R. D........0.0-0-eeee 77 
ie CRC - SOUT, ORNS, in a's a cee obie eo 68 Woodward Governor Co........+-+++: 
Trumbull Elec. MO MM o'ee x 0 esas ace Worcester Co:, C.His!i noc ces coeees 10 
Vale & Towne Mle: Ceiicwcscecccsccs 72 
SIME SREOON TOs caw aulaclans Capaeeee 17' Yost Elec. Mfg. Eo POPP rere 
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THOMAS QUALITY 


MARCH 8, 1898 


We have conducted such tests in the past tive 
years as warrant us 
constructed under our glaze filled process are 
to be the most thoroughly vitrified and 
separate parts are of uniform thickness. 


MANUFACTURED BY 


THE R. THOMAS & SONS COMPANY 
Main Office : EAST LIVERPOOL, OHIO 


FACTORIES : EAST LIVERPOOL, OHIO, and LISBON, OHIO 
SALES OFFICE : 39 CORTLANDT ST., NEW YORK, N. Y. 





HIGH-GRADE 
PORCELAIN 


INSULATOR 


FOR 


HIGH-VOLTAGE 
POWER- 
TRANSMISSION 


in saying that \insulators 
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FIXED RESISTANCE (GRid) 


RHEOSTAT 


Capacity 25 to (0 Amperes-—ti0 Volts 


Heavy work is done by the grid, graduating by the round plate 


Wirt Electric Co. 


26 Cortlandt St. Philadelphia 


Chicago 
128 W. Jackson 








ACCOUNTANTS. 
Weiss, F. 


AIR COMPRESSORS. 
Christensen, N. 


AIR a 
Coleman, W. 


dite 
Edwards & Co. 
Electric pear 
Holtzer-Ca 0. 
Ostrander & Co., W. ~ 3 


ARC LAMP CLUTCHES. 
Peterson & Co., J. L. 
ASBESTOS. 
Johns-Manville Co.. H. W. 


AUTOMATIC FIRE ALARMS. 
Copenhagen Auto. Fire Alarm Co. 
Montauk Fire Detecting Wire Co. 


AUTOMATIC SCALES. 
Richardson Scale Co 


AUTOMOBILES. 
Ward Leonard Elec. Co. 


AUTOMOBILE CHARGING PLUGS. 
Electric Contact Co. 


BATTERIES, PRIMARY. 
rn Carbon Works. 
Edison Mfg. 
Knapp Elec. & Heveley Co. 
Leclanche Battery Co. 
Manhattan Elec’] Supply Co. 
Western Electric Co. 


BATTERIES, STORAGE. 
American Bittery Co. 
Columbus Storage Battery Co. 
Electric Storage eee. | i 
Gould Storage Batte 
Hatch ae a. 
National Batte 
Smith Storage ia, Co. 
perene aeery, Supply Co. 
United States Battery Co. 
Willard Storage Battery Co. 

BELLS. 

Edwards & Co. 

Hill Brass Co., N. wr 
Ostrander & Co. io We 
Viaduct Co. 


BELTING. 
Shultz Belting Co. 
BELT DRESSING. 
Dixon Crucible Co., Joseph. 


BINDING POSTS. 
International Brass & Elec. Co. 
National Acme Mfg. Co. 


BLOWERS. 
Sturtevant Co., B. F. 





CLASSIFIED INDEX. 


BOILERS. 
Babcock & Wilcox Co. 
New York Safety Steam Power Co. 
Smith Co., S. Morgan. 
Station Equipment Co. 
Wetherill & Co., Robt. 


BOILER COMPOUNDS. 
Dearborn Drug & Chemical Co. 


OLTS. 

National-Acme Mfg. Co. 
BOOKS, TECHNICAL. 
Audel & Co., Theo. 
McGraw Publishing .~ 
Van Nostrand Co., D. 
Spon & Chamberlain. 


BRASS GOODS. 
Crane Co. 
International Brass & Elec. Co., Inc. 
Lunkenheimer Co. 


BRIDGES. 
American Bridge Co. 
BRUSHES, DYNAMO. 
Eastern Carbon Works. 
Holmes Fibre-Graphite Co. 
Le Valley Vite bon Brush Co. 
Wirt Electric Co. 
BULB CLEANERS. 
Incan. Electric Lt. Manip. Co. 


BUSHINGS. 
Bossert Electrical Construction Co. 
Compressed Fibre 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
CABLE HANGERS. 
Chase-Shawmut Co. 
—— Manville Co., 
Standard Selamat Crile Co. 
“ae cc 
Oo 
CALCULATING MCH. 
Spiculagraph Co. 


CAPS 
McCullough-Dazell Crucible Co. 
CAR HEATERS, ELECTRIC. 
Johns-Manville Co., H. W. 
Simplex Electrical Co. 
CAR LIGHTING, ELECTRIC. |. 
Consolidated Railway Electric Lighting & 
Equipment Co. 
CARBON. 
Eastern Carbon Works. 
Frorup, 


Reisinger, 
CARBO ON cLiftcnes. 


Peterson & Co., 
CASTINGS. 

Lowell Model Works. 

New England Butt Co. 
Morgan. 


Smith Co., S. 


Continued on Page 40. 


CELLULOID, PERFORATED. 
Aitchison Perforated Metal Co., Robert. 


CHAIN BLOCKS. 
Yale & Towne Mfg. Co. 


CHUCKS. 
Hardinge Bros. 

CIRCUIT BREAKERS. 
Bissell Co., F. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Ft. Wayne Electric Wks. 

Roche Co., F. A 

Ward Leonard Electric Co. 


CLIMBERS. 
Cincinnati Tool Co. 
exe & Son, Mathias. 


geigy, iia & Co., Corp. 


CLOCK SWITCHES. 
Bissell 
scalculagse h Co. 
Hartford Time Switch Co. 
Kilbourne & Clark Co. 


CLUSTERS. 
Benjamin Elec. Mfg. Co. 
Dale Company. 
CLUTCHES, ARC LAMPS. 
Peterson & Co., J. L. 
COMMUTATORS. 
Elliott Bros. Elec. Co. 
Heck, Louis. 
Northwestern Electric Co. 


COMMUZATOR COMPOUND. 
Allen & Co., B. 
Dixon Cable Co., Joseph. 
Hart & Co. 
K. & W. Co. 
McLennan Co., K. 
COMMUTATOR TRUING DEVICE. 
Akron Elec’l Mfg. Co. 


CONDENSERS. 
Alberger ge seg Co. 
Conover Mf 
Marshall, hg (Electric. 
Stanley Elec. Mfg. Co. (Electric.) 


CONDUITS. 
Alphaduct Mfg. Co. 
American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified (ontult Co. 
Bergmann gt Works. 
Camp Co., 
Fibre Conse es, 
Gest, G. M. 
Gherky. W. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 


Rittenhouse Miller Co. 
ecouee Electric Co. 
Standard Vitrified Conduit Co. 


ey J RODS. 


T. J. 
CONNECTORS AND TERMINALS. 
Shain, Chas. D. 
Smith, Hemenway & Co., Corp. 


CONSTRUCTION SUPPLIES. 
Bisse 0., 
Peirce, Jr., C. L. 


CONSTRUCTION TOOLS. 
Cincinnati Tool Co. 
Klein & Sons, Mathias. 
Smith, Hemenway & Co., Corp. 


CONTROLLERS. 
Case Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller Supply Ce. 
Globe Elec. Controller Co. 
Schureman & Co., J. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 

CONVEYING MACHINERY. ' 

(Coal, Ashes, etc.) 

Case Mfg. Co. 
Hunt G. - 


sone pore. oe 

ink-Belt ngineering Co. 
Maris Bros. 

Mead Mfg. Co., John A. 
Robins Conveying Belt Co. 
United Telpherage Co. 


COOLING TOWERS. 
Alberger Condenser Co. 


CORD ADJUSTERS. 

Crescent Co. 

Incan. Elec. Lt. Manip. Co. 

Kinsman Electric & Ry. Supply Co. 
cue”, ARC LAMP. 

amson Cord ‘. Works. 

CORD: FLEXIB 

American Elec’l. FW orks. 
CORD, TROLLEY. 

Samson Cordage Works. 
COVERS, CRUCIBLE. 

McCullough- -Dalzell Crucible Co. 
CRANES, TRAVELING. 

Case Mie. Co. 

Maris Bros 

Niles Tool Works Co. 

Muralt & Co. 

Northern Engineering Works. 

povues & Harnisch exer. 

Yale & Lovee Mfg. 
CROSS AR 

Eastern yy ‘& Pin Co. 
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ELECTRIC CO. 


PITTSBURG, PA. 


me 


4 CARLOADS 
OF STOCK 


EMERSON 
ALTERNATING 
FANS 


Better Than Ever 
This Season. 


Desk or Bracket Type 
Automatic Start 


The most durable and 
efficient fan made 


4-Blade Ceiling Fan 


Electrical Supplies 


HIGHEST GRADE 
LOWEST PRICE 
QUICKEST DELIVERIES 


DOUBLEDAY-HILL| 


Ree 


ae D100 ieee 
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GRAPHITE. 

Dixon Crucible Co., Jos. 
GREASE. 

Dixon Crucible Co., Jos. 
HACK SAWS. 

Smith, Hemenway & Co., Corp. 
HANGER BOARDS. 

Ft. Wayne Electric Works. 
HARD RUBBER, PERFORATED. 
Aitchison Perforated Metal Co., 

HEATING APPARATUS. 
Sturtevant Co., B. F. 
HEATING BY EXHAUST STEAM. 
American District Steam Co. 
HOISTS, ELECTRIC AND STEAM. 
Mfg. Co. 
effrey Mfg. Co. 
uralt & 
Pawling & Harnischfeger. 
United Telpherage Co. 
HOISTING CRABS. se" 
Yale & Towne 
HYDRAULIC WaditiNeny, 
Pelton Water Wheel Co. 
ICE MAKING MACHINERY. 
Vilter Mfg. Co. 
IGNITERS, GAS ENGINE. 
Carlisle & Finch Co. 
Holtzer-Cabot Elec. Co. 
{NDUCTION COILS. 
International a, & Elec. Co., Inc. 
Ostrander & Co., 
Toes Ge Fe 
rley Duplex Magnet Co. 


INSULATORS AND INSULATING MA- 
TERIAL. 


American Elec’l Wks. 
American Insulated Wire & Cable Co. 
American Vulcanized 2 Co. 
Anderson Mfg. Co. & J. M. 
Bellevue Porcelain "warn 
Bergmann Elec’l Works. 
Bissell Co., F. 
Calman Co., Emil. 
Compressed Fibre Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Delaware Hard Fibre Co. 
Dielectric Mfg. Co. 
Driver-Harris Wire Co. 
Empire China Works. 
Ft. Wayne Electric Works. 
Hartford Faience Co. 
pomonrey Glass Co. 

‘0 


Imperial reelain Vortke, 

a -Manville Co., H. W. 
artavert Mfg. Co. 

Kruesi, P. J. 


Locke ‘Insulator Mfg. Co. 
Mica Insulator Co. 


Murdock, H. 

Munsell & Ag "Eugene. 
Mustard, 

National vine pcoregention. 


New England Butt Co. 
Pass & pergow, Inc. (China). 
Ryle & Co., Wm. (Silk). 

“Safety Insulated Wire & Cable Co. 
Scranton Button Co. 

Siemon Hard Rubber Corporation. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Vitrified Conduit Co. 
Sterlin oa * 
Steward Mfg. C M. 
Sunlight Lava Mig~ Co. 
Thomas & Sons, R. Thomas. 
Trenton Porcelain Co. 
United Button Co. 
Vulcanized Fibre Co. 
Waterbury & Co. 

JACKS. 
Smith, Hemenway & Co., Corp. 
Watson-Stillman & Co. 


JUNCTION BOXES. 
Bossert Electric Construct. Co. 
emerald Electric Co. 
W. Fuse Co. 
| hd. Incandescent Arc Light Co. 
Johnson & Morton. 


LAMP AD =. 
Incan. Electric Lt. 
Kinsman Electric & RE > -. 


LAMPS, ARC. 
Adams- Bagnall Elec. Co. 
Allgemeine Elektricitats Gopetinabote. 
American Electrical Mfg. 
Anderson Mfg. Co. it & ST ™M. 
Bissell & Co., F. 
British Thomson-Houston Co. 
Brush Elec’! Engineering Co. 
Doubleday-Hill Elec. Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Mfg. Co. 
Stanley Electric Mfg. Co. 
Warner, F. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMP BULBS. 
Lippincott Glass Co. 


LAMP COLORING COMPOUND. 
Signaloid Chemical Wks. 
Webster Chemical Co. 


LAMP GUARDS. 
Swan & Co., F. A 


LAMP HOLDERS. 
Bergmann Elec’l Works. 
Crescent Co. 


LAMPS, INCANDESCENT. 
Lamp & Elec, Co. 

Banner Elec. Co. 
Bissell Co., F. 
Brilliant Electric Co. 
British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Colonial Electric Co. 
Columbia Inc. Lamp Co. 
Downward Light Electric Co. 
Economical Electric Lamp Co. 
Edison Dec. & Min. Lamp 
Franklin Elec. Mfg. Co. 
General Electric Co. 
General Incandescent Arc Light Co. 
Germania Elec. Lamp Co. 
Machado & Roller. 
Missouri American Elec. Co. 
Munder Elec. Co, 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Tipless Lamp Co. 
Standard Electric Mfg. Co. 
Sterling Elec’] Mfg. . 
Sunbeam Inc. Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 


LAMP METER. 
Talmont Electric Engineering Co. 
LAMPS, MINIATURE, 
American Endoscopic Co. 
Edison Dec. & Min. Lamp Co. 
Jaeger Min. Lamp Co. 
LAMPS, NERNST. 
Nernst Lamp Co. 


LAMPS, REGULATING. 
Economical Electric Lamp Co. 
Phelps Co. 

LAMP REPLACERS. 

Incan, Electric Lt. Manip. Co. 


LATHES. 
Barnes Co., W. F. & John. 
Hardinge Bros. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 


LETTERS FOR ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Haller Machine Co. 

Western Display Co. 

LINEMEN’S TOOLS. 

Bissell Co., 

Cincinnati Tool Co. 

Smith, Hemenway & Co., Corp. 
Utica "Drop Forge & Tool Co. 

LIGHTNING ARRESTERS. 

none. Frank B 

& W. Fuse Co. 
eR, Daniels Co. 
Muralt & Co. 
Stanley Elec. Mfg. Co. 
Viaduct Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 

LUBRICATORS. 

Crane Co. 
Lunkenheimer Co. 


MACHINE TOOLS, ETC. 
Barnes Co., W. F. & John. 
Bement, Miles & Co. 

Niles Tool Works Co. 
Pond Machine Tool Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Watson-Stillman Co. 

MARINE ELECTRIC EQUIPMENT. 
Electro-Dynamic Co. 
Kilbourne & Clark Co. 

MAST AgME. 

Brady, T. H. 
Creaghead Eng’g Co. 
ny PETARATUS. 
Etgnotet a 
Sp tdorf, c. 

METALS. 

American Platinum Works. 
Baker Co. 

Croselmire & feta. 

Leslie & Co., 

Phosphor oS Smelting Co. 

METAL LETTERS. 

Haller Machine Co. 

METALS, PERFORATED 


Aitchison Perforated Metal Co., Robert. 


METAL POLISH 
Allen Co., Inc., L. B. 
oa ‘George W. 


spnne Banville Co., H. W. 
ica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. O. 
Sills-Eddy Mica Co. 
Vance ‘ce 
MILLING MACHINES. 
Becker-Brainard Milling Machine Co. 
Niles Tool Works Co. 
Pratt & Whitney Co. 
MINING MACHINERY. 
General wen. Co. 
effre 
uralt & 
Power & Mining Machinery Co. 
MODEL MAKER 
Baillard, vn. 


International Brees & Electric Co., Inc. 


Parsell & V 


OE CLOTH AND INSULATING 


Standard Paint Co. 
Continued on Page 44. 


NAME PLATES. 
Becker Eng. 
Crowe Metal Mfg. Co. 
NIPPERS AND PLYERS. 
Cincinnati Tool Co. 
Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 
NON-MAGNETIC WATCHES. 
Becken, A 
NOZZLES. 
McCullough-Dalzell Crucible Co. 


NUMBERING AND DATING MaA- 
CHINES. 


Bates Machine Co. 

NUTS. 
International Brass & Elec. Co. 
National Acme Mfg. Co. 


IL. 
orn llo; 
oh “GREASE CUPS. 
— State Stamping Co. 
Crane Co, 
Lunkenheimer Co. 
OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. 
OUTLET BOXES. 
Chicago Fuse Wire & Mfg. Ce. 
Bossert Electric Construction 
Renim Specialty Co. 
OVERHEAD RAILWAYS. 
United Telpherage Co. 


PACKING. i 
enkins Bros. ; 
ohns-Manville Co., H. 
eerless Rubber Mig. Co. 


PAINTS, VARNISHES, ETC. 
Calman & — ., Emil. 
Mustard, i 
Standard Paint Co. 
Sterling Varnish Co. 


PATENT ATTORNEYS. 
Byrnes & Townsend. 4 
Dyer & Dyer. 
Goepel & Niles. 
Johnston, Thomes J, 
Rosenbaum, 
Straley, Hasbrouck “i Schloeder. 
Townsend & Decker. 


PHOTOMETER STANDARDS. 
Lamp Testing Bureau. 

PHOSPHOR BRONZE. _. 
Phosphor Bronze Smelting Ce. 


PHOSPHORIZERS. I 
McCullough-Dalzell Crucible Ce. 


PINIONS. 
New Process Raw Hide Ce. 


PLATINUM. 

American Platinum Works. 
Baker & Co. 
Croseimire & Ackor. 

PLUGS. 

Paiste Co., H. T. 

PLUMBAGO. 

McCullough-Dalzell Crucible Co. 

POLES, TIES, BRACKETS, PINS, ET. 
Bisse! Co., F. 

Brady, T 

Eastern Arm & Pin Co. 
Eccleston sageer Co. 
Kellogg S & Supply Co. 
Lindsley +4 & Co. 
Phelan, D. W. 

Porter Cedar Co. 
Sterling & Son, W. C. 
Strock, a 
Valentine-Clark Co. 

Va. Locust oe. “~ 
Worcester Co. 

PORCELAIN WANUFACTURERS. 
Bellevue Porcelain Wor 
Empire China Works. 

Hartford Faience Co, 
Imperial Porcelain Works. 
Locke Insulator Mfg. Co. 
Mustard, John. 
Pass & Seymour, Inc. 
Thomas & Sons, R. P eee 
Trenton Porcelain 
POWER TRANSMISSION MACHIN- 


ERY. 
Akron Elec’l Mfg. Co. 

Case Mfg. Co. 

aw Mfg. Co. 

unter Machine Co., jen 

Link-Belt Engineering 

Muralt & Co. 

Niles Tool Works Co. 
PR tie ae AND SPECIAL MA- 


Bement, Miles & Co. 
Hunter Machine Co., anne 
Pond Machine > 
Watson-Stillman 
PULLa SHAPTING, COUPLINGS, 


Hunter Machine Co., James. 
are’, Mfg. Co. 

iles Tool Works Co. 
Smith Co., S. Morgan. 

PUMPS, ELECTRIC. 
Commercial Electric Co. 
Emerson Elec. Mfg. Co. 

uimby, Wm. E. 

PUMPS, OIL. 

Lunkenheimer Co. 

PUMPS, STEAM 
McGowan Co., J. H. 
ane » Wm, E. 

PUMP VALVES, RUBBER. 
Crosby Steam “Sf and Valve Co. 
PUNCHES AND SHEARS. 
Bement, Miles & Co 
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TRANSFORMERS 


For any voltage or frequency. High potential testing transformers. 


Step up and step down transformers, for long distance transmission. 





The 
Lakon 


THE LAKON COMPANY, “tire 


ELKHART, IN BIANA, Vs. Ba A, 


Wo IK) [<< . ot cn 
e Syvrtem 


INDUCTION MOTORS 


are made in three distinct types to meet a wide range of operating conditions 


VENTILATED TYPE. OIL TYPE. 


SEIBRIOGE MY 85-428 


TYPE A MO TOR 


This is the simplest type of motor extant. The armature is of the 
“squirrel cage” pattern and wear on the motor is reduced to that which 
takes place in the bearings. With this type of motor a starting compen- 
sator is generally used. The simple device reduces the potential applied 
to the primary of the motor resulting in a corresponding decrease in the 
starting current. 


TYPE 8 MO TOR 


In this type the starting motor,is kept low by introducing starting re- 
sistance within the secondary circuit. This motor does not possess the 
same simplicity of construction as the type A, owing to the fact that the 
armature has a polar winding and a device for varying the armature re- 
sistance is a necessary adjunct in its construction, but it has this advan- 
tage—it will start a given load with a current materially less than that 
taken by the type A. Therefore, it is recommended when the motor must 
start heavily loaded and where a large current, such as the motor with 
short-circuited armature takes when starting at full load, would be ob- 
jectionable. 


ARMATURE OF TYPE A MOTOR. 


In addition to the above we also manufacture TYPE C MOTOR for variable speed 


STANLEY ELECTRIC MANUFACTURING COMPANY 


PITTSFIELD, MASS. 


RECENTLY PUBLISHED 


DESIGN OF DYNAMOS 
| 


By SILVANUS P. THOMPSON, 
Author of Dynamo Electric Machinery, The Electromagnet and Electromagnetic Mechanism, Polyphase Electric Currents, etc., etc. 


Cloth. 8vo. 253 Pages, 92 Illustrations, 8 Folding Plates, 2 Folding Tables and 4 Pages of Colored Plates. PRICE, $3.50. 
CONTENTS. 


I.—Dynamo Design as an Art. V.—Armature Winding Schemes. APPENDICES: 

II.—Magnetic Calculation as Applied to Dynamo VI.—Estimation of Losses, Heating and [Tressure I.—Wire Gauge Tables (Copper), British. 
Design. ; y ; Drop. II.—Wire Gauge Tables (Copper), American. 
IlI.—Copper Calculations; Coil Windings. VII.—The Design of Continuous Current Dynamos. III.—Schedules for the Design of Continuous Cur- 

IV.—Insulating Materials and Their Properties. VIII.—Examples of Dynamo Design. rent Dynamos. 


WILL BE SENT, POSTPAID, TO ANY PART OF THE WORLD ON RECEIPT OF PRICE, 


McGRAW PUBLISHING COMPANY, 114 Liberty St., NEW YORK. 
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BAD 
FEATURES 


of other enclosed arc lamps 
are overcome by 


THE 


HEANY 


Enclosed 
Arc Lamp 


Sen ny UTES e Te rern 
eames 


A ORR SOUR SamRER ROO SRR snowman: 





Its distinctive features 
place it far in advance of all 
others. 
Gives increased illumina- 
tion with reduced current 
consumption. 
The steadiness and power 
of its light compares favor- 
ably with sunlight. 


Our catalogue contains 
interesting lamp facts. A 
copy is yours for the 
sking. 


“AMERICAN 
ELECTRICAL 
MFG. CO. 


27 N. 10 STREET 
PHILADELPHIA ,,) 
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Eccleston Lumber Co. 

Locke Insulator Mfg. Co. 

Sterling & Son, W. C. 

Va. Locust Pin Co. 
CRUCIBLES. 

McCullough-Dalzell Crucible Co. 


CURRENT TAPS. 
Dale Company. 
Meyrowitz, E. B 
CUT-METER. 
Warner Instrument Co. 


CUT-OUTS. 
D. & W. Fuse Co. 
Fort Wayne Electric Works. 
Pass & Seymour, Inc. 


CYLINDER OIL. 
Kellogg & Co., E. H. 


DESK LAMPS. 
Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 

DRILLS, PORTABLE. 
Stow Mfg. Co. 


DRILL GRINDERS. 
Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 
DYNAMOS AND MOTORS. 
Akron Elect. Mfg. Co. 
Allegemine_ Elektricitats Gesellschaft. 
American Repae Co 
Bissell Co. 
Bogue, 


British Westinghouse Elec. & Mfg. Co. 


British Thomson-Houston Co. 
Brush Elec’] Engineering Co. 
Bullock Electric Mfg. Co. 
Carlisle & Finch Co, 
Century Elec. Co. 
C. & C. Electric Co. 
Commercial Electric Co. 
Crocker-Wheeler Co. 
Dialt Motor Co. 
Dick, Kerr & Co. 
Diehl Mfg. Co. 
Eck Dynamo & Motor Works. 
Electric Machinery Co. 
Electro-Dynamic Co. 
Elwell-Parker Electric Co. 
Emerson Electric Mfg. Co. 
Federal Electric Co. 
Ft. Wayne Electric Works. 
Fuller Co 
General Electric Co. 
General Incandescent Arc Light Co. 
Gilmore Electric Co. 
Goudey-McLean Co. 
Gregory Electric Co. 
Hamerschlag Const. Co. 
Hertner Electric , 
Hobart Elec. nblec. 
Holtzer-Cabot ec. Co. 

effrey g. 

enney Elec. Mfe. Co. 

ordan Bros. 

eystone mpentric Co. 
Kilbourne & Clark Co. 
La Roche Co., A. 
Lincoln Electric Co. 
Mechanical Appliance Co. 
Milwaukee Elec. Co. 
Muralt & Co. 
Mustard, John. 
National lec. Co. 
New England Motor Co. 
Northern Electrical Mfg. Co. 
Northwestern Electric Co. 
Parsell & Weed. 
Ridgway Dynamo & Engine Co. 
Robbins & Myers Co 
Rossiter, MacGovern & Co. 
Roth Bros. & Co. 
Rushmore cyano Wee. 
Schoonmaker A. 
Schureman & Co., es ie 
Sprague Electric Co. 
Stanley Elec. Mfg. Co. 
Station Equi ee Co. 
Stow Mfg. 
Sturtevant Pe B. 
Thompson- Bonney és. 
qeompene, | Sons & Co. 

lec. 


Triumph Co. 
Wagner Elec. Mfg. Co. 
Warner, 


Warren Electric Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELECTRIC CARRIAGE CALLS. 

Edwards & Co. 


ELECTRIC HEATING DEVICES. 
American Electrical Heater 
sone siaerelie Ch. ys. We 

ilbourne & Clark Co 
Prometheus Elec. Co. 
Simplex Electrical Co. 
United Elec. Heating Co. 


ELECTRIC LAUNCHES. 
Electric Launch Co. 


ELECTRIC fg, o- LOCOMOTIVES. 


Murat & 


ELECTRIC a 
Carlisle & Finch Co. 
Electric Contract Co. 
Knapp Elec. & Novelty Co. 


ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Federal Elec. Co. 
Haller Machine Co. 
Reynolds Elec. Flasher Mfg. Ce. 
Western Display Co. 
ELECTRICAL INSTRUMENTS. 
Biddle, James G. 


Bristol Co. 
Crompton & Co., Ltd. 
Cutter Elect’l & Mfg. Co. 
Diamond Meter Company. 
Dongan Instrument 
Duncan Elec. Mfg. Co. 
Eldredge Elec. Inst. Co. 
Empire Electrical Inst. Co. 
Foote, Pierson & 
Ft. Wayne Electric Works. 
General Electric Co 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
en Electrical Instrument Co. 
elvin & James White, Ltd. 
Keystone Electrical Instrument Ce. 
Leeds & Northrup Co. 
Machado & Roller. 
Northern Elec’l Mfg. Co. 
Pignolet, Louis M. 
ueen & Co., Inc. 
tanley Elec. Mfg. Co. 
Stanley Instrument Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Ce. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Willyoung & Gibson Co. 


ELECTRICAL TESTING. 
Lamp Testing Bureau. 


acs 
itdorf, C. 
arley Duplex Magnet Co. 


——., DYNAMOS. 
O 
Hameseeiag Construction Co. 


ELEVATORS. 
Aultman ae 


ei , > 
ink-Belt aginesring Co. 


ENGINEERS AND CONTRACTORS. 
American Bridge Co. 
Archer, Geo. F. 
Arnold Electric Power Station Ce. 
Ashley & —. 
Baker & Co., W. E. 
Barstow, W. S. 
Beebe & Bennett. 
Brown Electric Const. Co. 
Burch, Edward . 
Byllesby & Co., H. M. 
Carman & Co., Chas. Whitney. 
Chapman, Chas. A. 
Coho & 7 H. B. 
Collins, A. Frederick. 
Corson, Wm. R. C. 
Doble, Robert McF. 
Electric Construction Co., Ltd. 
Electrical Equip. & Supply Ce. 
Ford, Bacon & Davis. 
Foster, Horatio A 
Fuller Co. 
General Engineering Co. 
Gest, G. 
Gherky, W. D. 
Hanchett, Geo. T. 
Heck, Louis. 
Horry, Wm. Smith. 
Humphrey, Heaty H. 
ee ng. C ie 
ron City ealasering 
ackson, Dugald C. 
ackson, William B. 
elly my ye BO Go John F. 
Kilbourne & Cla 
Kohler Bros. 
Linch & Stover. 
Lansingh, Van Rensselaer. 
Mailloux, 
Masson, R. S. 
Mott & Craven. 
Munroe, Hall & Hopkins. 
Muralt & Co. 
Palmer, 
Patterson, H. = 
Pepper & Register. 
Pierce, Richardson & Neiler. 
Power Installation Co. 
Pratt, Charles R. 
Pratt & Atkins. 
Reckenzaun, Fred’k. 
Sanderson & Porter. 
Sargent & Lundy. 
Schott, W. H. 
Sheaff & Jaasted. 
Stanley Elec. Mfg. Co. 
Stanton, Le Roy 
Wagner, Herbert A. 
eneraeee, a Kerr & Co. 
White Company, J. G. 
Whitted, Thomas B. 
ENGINES, GAS AND GASOLINE. 
Allis-Chalmers Co. 
Carlisle & Finch Co. 
Lowell Model Co. 
Marinette Gas Engine Works. 
Otto Gas Engine Works. 
Parsell & Weed. 
Power & Mining Machinery Co. 
Westinghouse i. Co. 
Wood Co., 


ENGINES, a 

American Diesel Engine Co. 
ENGINES, STEAM. 

Allgemeine Elektricitats Gesellschaft. 

Allis-Chalmers Co. 

American Engine Co. 

Ball & Wood Co. 

Ball Engine Co. 

Bayle Sons Co., 


British Westin ally Elec. & Mfg. Co. 


Brush Elec’] Engineering 
Buckeye Engine Co. 
Dick, Kerr & Co. 


Continued on Page 42. 


Frick Co. (Corliss and Automatic). 


Fuller Co. 
Harrisburg Foundry & Mch. Works. 
Ide & Sons, A. L. 


Leffel & Co., James. 
Linch & Stover. 
Maxfield Francke Co. 
McIntosh, Seymour Co. 
New York Safety Steam Power Ce. 
Payne & Co., B. W. 
Reeves Engine Co. 
Ridgway ems & Engine Co. 
Rochester a Tool Co. 
Rotary ES 
Shepherd ngineering Co. 
Skinner anaee & ‘0. 
Southwark Foundry & Mach. Ce. 
Station Equipment 
Sturtevant Co., B. 

Co., William. 
Thompson-Bonney Co. 
Vilter Mfg. Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 
Wetherill & Co., Robt. 


EXHAUST HEADS. 
Burt Mfg. Co. 


FANS AND tg 4 MOTORS. 
Bates & Bro. 
British Thomeee: onsite Ce. 
Century Elec. Co. 
Coleman, W. E. 
Dayton Fan & Motor Co. 
Diehl Mfg. Co. 
Doubleday. Hill Elec. Co. 
Emerson Elec. Mfg. o 
Ft. yg Electric Works. 
Gen. Inc. Arc Lt. Co. 
Goudey-McLean Co. 
Holtzer- ae Elec. Co. 
Hunter Fan & Motor Co. 
— Electric Co. 

napp Electric & Novelty Co. 

Mechanical Appliance Co. 
Robbins & ar Co. 
Rosenber A. 
Sprague sett Co. 
Stuart-Howland Co. 
Western Electric Co. 


FANS, EXHAUST & VENTILATING. 
Diehl Mfg. Co. 
Fuller Co. 
Sturtevant Co., B. F. 


FIBRE. 
American Vulcanized Fibre Co. 
Compressed Fibre Co. 
Delaware Hard Fibre Co. 
Kartavert Mfg. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporatien. 
United Button Co. 
Vulcanized Fibre Co. 


FILES, RASPS, eS ) 
Barnett Co,. & H 


FIRE ALARMS. 
Copenhagen Automatic Fire Alarm Co, 
Montauk Fire Detecting Wire Co. 


FIXTURES (Gas and Electrical). 
Benjamin Elec. fg. Co. 
Dale Company. 
Kilbourne & Clark Co. 


FLASHERS. 
Electric Motor & Equipment Co. 
Reynolds Elec. Flasher Mfg. Co. 


FLEXIBLE SHAFTS. 
Stow Mfg. Co. 


FORGES. 
Sturtevant Co., B. F. 


FUEL ECONOMIZERS. 
Green Fuel Economizer Ce. 


FUSES. 

American Electric Fuse Co. 

Anyun Lamp & Elec. Co. 

Brush Elec’! Engineering Ce. 

Chase-Shawmut Co. 

slang Fuse Wire & Mfg. Ce. 
& W. Fuse Co. 

ae Massnick Co. 

Johns-Manville Co., H. W. 


GAUGES, STEAM. 
Crosby Steam Gage & Valve Ce. 
Lunkenheimer Co. 


GAS LIGHTING APPARATUS. 
Electric Contract Co. 
Ostrander & Co., W. R. 
Splitdorf, C. F. 


GLASS. 
Lippincott Glass Co. 


GLASS TUBES. 
Lippincott Glass Co. 


GLOBES, ARC LAMP. 
Pheenix Glass Co. 


GLOBES, SHADES, ETC. 
American Reflector & Lighting Ce. 
Dale so ed 
Frink, I 
Holophane Glass C 
Kinsman Electric & Supely Ce. 
National X-Ray netonkee 
Phoenix Glass Co. 


GEARS. 
New Process Raw Hide Ce. 
Smith Co., S. Morgan. 

GEAR CUTTING MACHINES. 
Hardinge Bros. 
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8vo, Cloth, 229 Pages, Illustrated. 


ELECTRICAL WORLD anp ENGINEER. 


JUST PUBLISHED 


Postage 16 Cents. 


Price, $2.00 Net, 


WIRELESS TELEGRAPHY; 


Its Origins, Development, Inventions and Apparatus. 
By CHARLES HENRY SEWALL. 


AUTHOR OF “PATENTED TELEPHONY,” “THE FUTURE OF LONG-DISTANCE COMMUNICATION.” 


WITH 85 DIAGRAMS AND ENGRAVINGS. 


CONTENTS 


PART I.—Prophecy. Discovery. Achievement. Explanation. Descriptive. 
PART I1.—Inventors and Inventions. 
PART III.—The Comparative Merits of Wireless Telegraphy and of Telegraphy by Wire and Cables, and the Commercial Outlook 


for Each. 


PART IV.—Apparatus. Nomenclature. Transmitters. Wave-Responsive-Devices. Wave-Gates. Shields. Condensers, Induc- 
tance Coils and Keys. 


Appendix. Index. 


FOURTH EDITION, REVISED. 


8vo, Cloth, 281 Pages, Profusely Illustrated. 


DYNAMO ELECTRIC 
MACHINERY 


Its Construction, Design and Operation. 


By 
SAMUEL SHELDON, A. M., Ph. D. 


Professor of ripe ont ond Electrical Engineering, Polytechnic 
nstitute of Brooklyn. , » 


ASSISTED Za HOBART MASON, B. S., E. E. 





DIRECT CURRENT MAOHINES 


THIRD EDITION. 
8vo, Cloth, 259 Pages, Illustrated. Price, $2.50 Net. 
(Binding, Uniform with Author’s “Dynamo Electric Machinery.”’) 


ALTERNATING 
CURRENT MACHINES; 


Being the Second Volume of Dynamo Electric Machinery; Its 
Construction, Design and Operation. 
By 
SAMUEL SHELDON, A. M., Ph. D. 


Profeseer of rigetes os and Electrical Engineering, Polytechnic 
itute of Brookiyn. 


AND HOBART MASON, B. S., E. E. 








Price, $2.50 Net. 


THIRD EDITION, CORRECTED. 


Pocket Size, Flexible Leather, 1,000 Pages, with Innumerable Dia- 
grams, Illustrations and Tables. Price, $5.00. 


ELECTRICAL ENGINEER'S 
POCKETBOOK 


The most complete book of its kind ever published, treating of the 
latest and best practice in Electrical Engineering. 


By 
HORATIO A. FOSTER. 
Member Amer. Inst. E. E., Member Amer. Soc. M. E. 
(WITH THE COLLABORATION OF EMINENT SPECIALISTS.) 


8vo, Cloth, 287 Pages, Illustrated. 
Postage 25 Cents. 


Price, $3.50 Net. 


CONDUCTORS 


For Electrical Distribution: Their Materials 
and Manufacture. 


The Calculation of Circuits, Pole Line Construction, Underground 
Work, and Other Uses. 


By 
F. A. C. PERRINE, A. M., D.Sc. 


Formerly Professor of Electrical Engineering Leland Stanford, Jr., 
University; Member American Institute Electrical Engineers. 


iMcGRAW PUBLISHING CO. 


BOOK DEPARTMENT 





Copies sent prepaid on receipt of price. 


114 LIBERTY STREET, NEW YORK 
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EccCcCO DRY CELLS 


Considering both first cost 
and up-keep they are the 


most economical cells for 





Designed for use with gas 
engines, automobiles, and 


launches 





telephone work 


LONG LIFE 


ELECTRIC CONTRACT Co. 


RmOz Centre St., N. YY. City 


iS54 Lake St., Chicago 





Pond Machine Tool Co. 
Pratt & Whitney Co. 
RAIL BONDS. 

Roebling’s Sons Co., J. A. 
RAILWAY SUPPLIES (Electric). 
Brush Elec’l Engineering Co. 

General Elec. Co. 
Johns- Manville Co., H. W. 
RAILWAYS (MINIATURE). 
Carlisle & Finch Co 
RAW HIDE PINIONS. 
New Process Raw Hide Co. 


RECEPTACLES. 
Benjamin Elec. Mfg. Co. 
Dale Company. 
Electro Dynamic Co. 
General Incandescent Arc Light Co. 
Paiste Co., - 
REELS. 
Conord & Sons, Eugene. 
REFLECTORS. ' 
American Reflector & Lighting Co. 
Dale “e 
Frink 
Holophane Glass Co. 
National X-Ray Reflector Co. 
Pheenix Glass Co. 
Sunlight Reflector Co. 
REFRIGERATING MACHINERY. 
Vilter Mfg. Co. 
REPAIRING. 
Chicago Edison Co. 
Elliott Bros. Elec, Co. 
reery Electric Co. 
Hec ouis. 
Northwestern Electric Co. 
RHEOSTATS. 
Cutler-Hammer Mfg. Co. 
General Tacaaoneunt Arc Light Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
ROCK DRILLS. 
Jeffrey Mfg. Co. 
ROSETTES. 
Hart Mf, _ 
Pass & aR Inc. 
SAL AMMONIAC. 
Allen Co., L. en 
Klipstein & Co., 
Roessler & ersicther Chem. Co. 
SCALES AUTOMATIC. 
Richardson Scale Co. 
SCHOOLS AND COLLEGES. 
American School of Correspondence. 


Electrical Engineer Inst. of Correspond- 


ence Inst. 
International Correspondence Schools. 
McGill University. 
Michigan College of Mines. 


SCREWS. 
National-Acme Mfg. Co. 


SEARCHLIGHTS. 
RoeNe, Coacees J- 
Carlisle & Finch Co. 
Ft. Wayne Electrical Works. 
Rushmore Dynamo Works. 


SECOND-HAND APPARATUS. 

Bender, George. 
Bissell & Co., F. 
Gregory Electric Co. 
ior an Bros. 

orthwestern Elec. Co. 
Rossiter, MacGovern & Co. 
Schoonmaker Co., A. G 
Station Equipment Co. 
Thompson-Bonney Co. 
Thompson, Son & ; 
Whitehead Machinery Co. 


SHADE HOLDERS. 
J-E-M Shade Holder Co. 


SILK 
Ryle & Co., Wm. 
SIGN LETTERS. 
Electric Motor & Equipment Co. 
Haller Machine Co. 
Wester’ Display Co. 


CLASSIFIED INDEX—Continued from Page 42. 


SLATE. 
Monson Burmah Slate Ce. 


SOCKFTS 
Benjamin Elec. Mfg. Co. 
Dale Company. 
Federal Electric Co. 
General Electric Co. 
— -Manville Co., H. W. 
aiste Co., . £ 
Pass & Seymour, Inc. 
Perkins Elec. Switch Mfg. Co. 


SOLDERING FLUX. 
Allen Co., L. B. 
Crescent Company. 
Green & Co., W. 


SOLDERING IRONS. 
American Elec’] Heater Co. 
United Elec. Heating Co. 


SOLENOIDS. 
Schureman & Co., J. L. 


SPEED INDICATORS. 
Warner Instrument Co. 


SPRINGS. 
Barnes Co., Wallace. 
Cary Spring Works. 
Dunbar Bros. 
Manross, F. N. 


STAMPINGS—SHEET METAL. 
Bay State Stamping Co. 


STAPLE DRIVERS. 
Minchin, John. 
STEAM ENGINE INDICATORS. 
Crosby Steam Gage & Valve Co. 
STEAM TRAPS. 
Lunkenheimer Co. 
STEEL. 
American Bridge Co. 
Leslie & Co., A. C. 


STEEL PINS. 
Locke Insulator Mfg. Co. 


STOKERS. 
Westinghouse, Church, Kerr & Co. 


STOPPERS. 
McCullough-Dalzell Crucible Co. 


SUPPLIES, GENERAL ELECTRICAL. 


Bergmann Elec’1 Works. 
Bissell & Co., F 

Central Electric Co. 
Doubleday-Hill Elec. Co, 
Electric liance Co. 

Electrical uip. & Supply Co. 
General Electric Co. 

Gregory Electric Co. 
Goudey-McLean Co. 

Kilbourne & Clark Co. 

Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 

Manhattan 7 Supply Co. 
Ostrander 

Partrick, Goer "& Wilkins. 
Stuart-Howland Co. 

Warner, Lae 

Western Electric Co. 


SWITCHBOARDS. 

Allgemeine Elektricitats Gesellschaft. 

American Elec. Telephone Co. 

Anderson Mfg. Co., M. 

Bissell Co., F. 

Bossert Electric Const. Co. 

British Thomson-Houston Co. 

Clark Automatic Tel. S. B. Co. 

Crouse-Hinds Co. 

Electro-Dynamic Co. 

General Incandescent Arc Light Co. 

H. O. S. Engineering Co. 

Haas Elec. & Mfg. Co., R. 

Tohnson & Morton. 

Kellogg Switchboard & Supply Co. 

Keystone — Telephone Co. 

sag SS sone, oy 

La Roc 
Muralt * _ 
National Switchboard Co. 
North Electric Co. 
Sterling Electric Co. 
Sundh Electric Co. 
Wagner Elec. Mfg. Co. 


SWITCHES, ETC. 
re meine ee i. me 


erson 
omean Eel Works 
Bissell F. 

Bossert Elec. "Const. Co. 
Chase-Shawmut Co. 

Cook, Frank B 

Crouse-Hinds Co. 

Cutter Electrical & Mfg. Co. 
Electro-Dynamic Co. 

Ft. Wayne Electric a 

General Electric Compan 

General a "ke Light Co. 
Hart Mfg. 

Hill Elec. Co., W. S. 

H. O. S. Engineering Co. 

conte & oor 


Elec. 
La Roche Co., Loss 
Muralt & Co. 


Renim Specialty Co. 
Sterling Electric Co. 
Sundh Electric Co. 


TABLET BOARDS. 
Bossert Elec. Const. Co. 
Crouse-Hinds Co. 
ag pet & Morton. 

Roche Co., F. A. 

TAPE. 
American Electrical Works. 
Electric Appliance Co. 
Manhattan Electrical Supply Co. 
Okonite Co. 
Standard Paint Co. 

TAPS AND DIES. 
Carpenter Tap & Die Co., J. M. 
Pratt & Whitney Co. 


TELEPHONES. 
American Bell Telephone Co. 
American Electric Telephone Co. 
Atwater Kent Mfg. Co. 
Automatic — Co. 
Bissell Co., 
Central Tel. % Elec. Co. 
Clark Automatic Tel. S. B. Co. 
Clark Tel. & Tel. Co., Thos. F. 
Conn. Telephone & Elec. Co. 
Couch Co., S. H. 
Eureka Elec. Co. 
Holtzer-Cabot Elec. iy 
International Tele. 
Kellogg dtd” & ‘Supply Co. 
Manhattan Elec’! Supply Co. 
Murdock, H. D. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Sterling Electric Co. 
he c Tele. Mfg. Co. 
Viaduct 
Western Electric Co. 


TELEPHONE SERVICE. 
New York Telephone Co. 


TELEPHONE SUPPLIES. 
Bissell Co., F. 
Calculgraph Co. 
Centra el. & Elec. Co. 
Conn. Telephone & Elec. Co. 
Holtzer-Cabot Elec. Co. 
Kellogg Switchboard & Supply Ce. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Sterling Electric Co. 
TELPHERAGE. 
United Telpherage Co. 
TESTING LABORATORY. 
Lamp Testing Bureau. 
THEATRE DIMMERS. 
Cutler-Hammer Mfg. Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
TIME STAMPS. 
Calculgraph Co. 
TIME SWITCHES. 
Hartford Time Switch Co. 
TRACTION SYSTEMS. 
General Electric Co. 
Muralt & Co 


TRANSFORMERS. 
Allgemeine Elektricitats Gesellschaft 
American Transformer Co. 
Crawfordsville Elec. Co. 
Ft. Wayne Electric Works. 
General Electric 
Gregory Electric Co. 
Lakon Co. 
Moloney Elec. Co. 
Muralt & Co. 
New York & Ohio Co. 
Stanley Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


TRIELEX BLOCKS. 
Yale & Towne Mfg. Co. 


TROLLEY? AND TRACK OVERHEAD. 
e & Towne Mfg. Co. 


TUBULAR DISPATCH. 
United Telpherage Co. 
TYySR ee... 
ffel & C James. 
Smith Co., °8. Morgan. 
TURBINES STEAM. 
neral Electric Co. 
Westinghouse Machine Co. 
VACUUM PUMPS. 
Alberger, Condenser Co. 
Pulsometer Engineering Co., Ltd. 


VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Coe. 
enkins Bros. 
unkenheimer Co. 


VISES. 
Utica Drop Forge & Tool Co. 


VOLTAGE REGULATORS. 
Bissell & Co., F. 
Electric Specialty Co. 


VULCABESTON. 
Johns-Manville Co., H. W. 

VULCANIZED FIBRE. 
Vulcanized Fibre Co. 


WATCHMAN’S CLOCKS. 
Am. Watchman’s Time Detector Co. 


WATER MOTORS. 
Rosenberg Co., A. 
WATER eg 
Leffel & Co., James. 
Pelton Water Wheel Co. 
Smith Co., S. Morgan. 
WATER WHEEL GOVERNORS. 
Lombard Governor Co. 
Sturgess Governor sag cing Ce. 
Woodward Governor 5 


WINDING MACHINERY. 
American Insulating Machinery Co. 


WINCHES, SAFETY. 

Yale & Towne Mfg. Co, 
WIRELESS TEL. INSTRUMENTS, 
Clark Tel. & Tel. Co., Thos. F. 

National Elec. Signalling Co. 


WIRES AND CABLES. 
American Elec’l Wks. 
Atlantic Insulated Wire & Cable Co. 
Bishop Gutta Percha Co 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Ce. 
Driver-Harris Wire Co. 
Electric Appliance Co. 
Hazard Mfg. Co. 
Indiana Rubber & Ins. pire Co. 
India Rubber & G. P. Ins. Co. 
Magnet Wire Co. 
eee Fire Detecting Wire Ce. 
Moore, A. F. 

| National Conduit & Cable Co. 
National India Rubber Co 
National Wire Corporation. 
New York Insulated Wire Ce. 
Okonite Co., The. 
Roebling’s Sons Co., J. 
Safet eaulated Wire & Cable Ce. 
Simplex Electrical Co. 
Standard Vatgeground Cable Ce. 
Waterbury & © 
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MICHIGAN COLLEGE OF MINES PAIR 


AT ATR 
F. W. McNAIR, President. 
A state institution located in and tg 
making use of an active mining dis- 


trict. For Year Book giving list of 
graduates and their occupations ap- 
wy % President or Secretary. 


ee 4000 H.P., 72 ft. head, arranged to drive generator 
and a single turbine to drive exciter. Five set- 
tings built for the Hudson River Water Power 
Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write 
for catalogue, if contemplating purchase of tur- 
bines. 


S. MORGAN SMITH CO., York, -Pa., U.S.A. 110 Feserst Street 


HIGH-GRADE 
TRANSFORMERS 


We have embodied in this prod- 
uct all that is best in the art of 
transformer building. A fact es- 
tablished by the many severe tests 
to which our transformer has 
been subjected. It has never been 
defeated in any competitive test, 
therefore stands alone among its 
competitors. 


MOLONEY ELECTRIC COMPANY 
ST. LOUIS, MO. 









McGill University, MONTREAL 


’ CANADA. 
_Courses in Architecture, Civil En- 
ineering, Mechanical Engineering, 
lectrical Engtneering, Mining En- 

gineering, Practical Chemistry. 

For descriptive pamphlet or infor- 
mation, address, 
J. A. NICHOLSON Registrar 

HENRY T. BOVEY Dean. 





Write for our Catalogue of Electrical Books 


Transformers 


Way, the Hornberger- 
Irwin Transformer, Type 
G, is better suited for or- 
dinary requirements than 
any other. 


We tell you in our de- 
scriptive catalogue. Send 
for one. 


CRAWFORDSVILLE 
ELECTRIC COMPANY 


Crawfordsville, Ind. 
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PIKES PEAK POWER CO. 


The illustration herein shown is that of Pikes Peak Power Co.’s hydro-electric transmission plant, located 
near Victor, Colorado. It consists of three 1000 horsepower Pelton Wheels operating under 1180 foot head 
and direct-connected to electric generator. 

This electric power is supplied to the many mines, mills and other industries in that vicinity. This plant 
has been running day and night for four years at practically no expense for repairs. 

Send for catalog illustrating many other plants of similar character. 


Pelton Water Wheel Co., 70 Main St, San Francisco 


SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently in- 
stalled by us, for the NIAGARA FALLS HYDRAULIC POWER & MFG. CO., Niagara Falls, N. Y. Tests 
conducted by competent engineers developed as follows: 



































Head. Gateage. Speed. H.P. Generator Effcy. Turbine Effcy. 
ara ft. % 257 fr.p.m. 1750 954 730% 
213 “ 34 257 “ 3000 95% 856% 
ars” Full ee 3500 95% 815% 





These results have never been equalled by any turbine of the Horizontal Shaft Design, operating under 
equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to 
Generators. Francis’ weirs and formule for discharge were used. The original test reports on file at our 
offices. : These turbines are all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM 
SPEED at ALL GATEAGES. 


JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 
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PACKARD SQUARECO 


transformer is a new departure in 
transformer construction. It is entirely 
different from anything on the market. 
Our proposition is the best that has 
ever been advanced. Write for infor- 


mation. 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES 
92 and 94 West Van Buren Street, CHICAGO. 





EDISON MINIATURE LAMPS 


Over 400,000 Annually Shipped to Users 





All types, every variety. Prompt 
shipment, in any quantity. 








EDISON DECORATIVE AND MINIATURE 
LAMP DEPARTMENT, 


General Electric Company, HARRISON, N. J. 





STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. 
will not make it brittle. Water Repellant. Oil Proof. 


THE STERLING VARNISH CO. PITTSBURGH, PA. 


SAMSON SPOT CORD ron. 


ee eee eee ATC Light 
a on ao 2, . AND 

Send for Samples and Prices. Trolley Cord 

SAMSON CORDACE WORKS, BOSTON, MASS. 


Electrical Testing 
Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards of Candle-power Furnished. 


546 East 80th Street, New York City 





CIRCUIT 
BREAKERS 


















If you want them, 





say so. The only 







way to get what you 





want is to ask for it 








A combined Circuit Breaker and Switch, 
“Dublarm Type.” The most efficient and 
smallest circuit breaker of its capacity, 300 
amperes and under, ever built. Size of base, 
8x8. Originally designed to meet Naval 
requirements, and now in use all over the 
world. Made in sizes up to 7500 amperes. 
We will be glad to send some literature on the 
subject if you are interested. 

















THE “P-K” 


PUSH IN 
Attachment Plug 


To fasten—push in and it holds like iron. 
No twisting of the cord. 
Brass cap with ;," end-opening. 
A free sample for the trade. 


Made by 


H. T. PAISTE CO. 


PHILADELPHIA, PA. 
“The Leading Specialty Manufacturers” 
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The Cutter Co., Phitadetphia 


If you want to do business with any man in the electrical neid in any part of the 
world, the right medium to advertise in is ELEcte%.aL WorLp AND ENGINEER. 









(Patent applied for.) 





Cut No. 401. 







The enclosed fuse that fits 
whe 
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THE BES ALLEN 
Board 
a . — SOLDERING 
ARKLESS Fuse Nee Yanth 0 a) f | Soe i 
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f -EN makes solder flow. 
LOW PRICES BEST QUALITY PROMPT DELIVERY . ALLEN makes joint  solder- 
‘ ing easy. | 
Coge Link Cut WRITE FOR ones pinnae oll . WILL PAY YOU trae. 
Biol L. B. ALLEN CO., Inc. 
£0. SUNLIGHT REFLECTOR CO. SOLE MAKERS, 
*' 28 Raynor 8t., Detroit 14 CoURT STREET BROOKLYN, nN. Y. 1332 Columbia Ave., Chicago 
‘ Se - 








